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PREFACE. 


In  the  following  work,  the  design  of  the  publishers  has  been, 
not  only  to  memorialize  the  great  enterprises  of  manufacture  of 
the  day  in  the  United  States,  but  to  make  clear  to  the  general 
r  reader  the  processes  and  mysteries  of  the  various  manufactures 
^  noted,  as  well.  No  pains  have  been,  spared,  in  the  matter  of 
!i  general  study  and  special  investigation,  to  make  each  article  as 
^  nearly  perfect  as  necessary  to  convey  an  adequate  impression  of 
'i  the  magnitude  of  the  manufactures  treated  upon,  their  mechan- 
^  ical  subtilties,  and  everjrthing  connected  therewith,  oi  which 

m 

^  the  "  inquiring  mind"  may  properly  desire  to  bo  informed. 

f}       Tliey  only  who  have  contemplated  the  state  of  manufactures 

*{   as  they  exist  in  the  United  States,  understand  at  all  adequately 

J^   how  great  a  part  these  play  in  the  history  of  modern  civilization, 

or  how  much  is  to  be  learned,  by  each  participant  in  a  special 

art,  of  the  value  and  importance  to  humanity  at  large,  of  every 

other  art. 

There  i's  a  more  or  less  anxious  desire,  upon  the  part  of  every 
skilled  man  in  particular,  in  any  branch  of  industry,  to  know 
something  of  the  character  and  pursuits  of  his  fellow-men  in 
every  other  art  of  importance ;  and  it  is  the  design  of  the 
writers  hereof  to  offer  to  such,  an  insight  into  the  various  arts 
which  distinguish  the  present  period  of  scientific  industry  in 
the  United  States  of  America. 

That  the  people  of  this  country  do— all  things  considered — 
oatvie,  by  positive  and  original  inventions,  in  the  promotion  of 
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art,  and  of  the  useful  arts  especially,  as  well  as  by  their  absorp- 
tion of  the  genius  of  other  nations,  all  the  peoples  of  the  civil- 
ized world,  there  can  be  but  little  doubt.  However  superficial 
may  be  the  expression  of  a  given  art  in  the  United  States  (for 
which,  as  a  people,  we  have  sometimes  been  reproached  by  more 
or  less  intelligent  and  candid  visitors  from  other  lands),  it  must 
be  acknowledged  by  the  just  everywhere,  that,  in  the  aggregate, 
the  United  States  have  made  giant  steps,  even  in  the  last  few 
years,  in  the  prosecution  of  every  class  of  ingenious  industry. 
In  fact,  within  the  boundaries  of  the  nation  is  to  be  found  some- 
thing in  the  way  of  current  enterprise  and  industry,  illustrative 
of  the  genius  of  all  peoples  (and  of  all  times  which  fitly  bear 
upon  the  present  age,  as  the  aggregate  necessary  response  of  the 
past  to  the  wants  of  the  present),  of  which  both  the  scholiar 
and  the  active  mechanic,  as  well  as  the  laboring  man  of  every 
degree,  ought  and  wishes,  to  know  more  than  ordinarily 
falls  to  the  lot  of  any  one  man's  knowledge  without  arduous 
and  pains-taking  study.  To  administer  to  such  desires  this 
work  has  been  projected,  and  it  is  confidently  believed  that  its 
design  has  been  so  faithfully  carried  out,  as  to  leave  but  little, 
if  anything,  moi*e  to  be  desired  for  the  end  in  view,  than  will 
be  found  in  its  pages. 

Tlie  writers  of  this  work  have  been  necessarily  limited  and 
restrained  in  some  respects  ;  for  the  past  history  of  some  arts, 
in  their  struggle  through  invention,  opposing  circumstances, 
etc.,  has  not  been  so  well  preserved  as  that  of  some  other  arts. 
But,  in  the  general,  something  of -worth  has  been  recorded  of 
each. 

As  a  record  of  manufactures  in  their  present  condition,  it  is 
believed  that  this  summary  not  only  supplies  a  want  long  felt 
among  general  readers,  but  that  it  will  do  much  toward  encour- 
aging in  this  country  tliat  appreciation  and  study  of  the  arts, 
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from  the  high  stand-poiut  of  scieuce,  wliich  are  so  desirable  in 
every  nation. 

Especial  care  has  been  tak§n  with  each  article  in  order  tliat 
it  might  discuss  its  special  subject  in  a  manner  comprelicnsible 
by  all  classes  of  readers,  the  young  as  well  as  the  old ;  and  the 
design  of  the  publishers,  which  it  is  believed  has  been  regarded 
throughout,  has  been  that  nothing  of  a  questionable  character 
in  the  statement  of  facts  comprised  in  any  article,  should  find 
place.  That  the  labor  of  producing  "  The  Great  Industries" 
has  been  enormous,  the  reader  in  order  to  imderstand  has  but 
to  consider  that  the  history  of  each  art  has  been  traced  to  its 
origin  through  countless  volumes,  if  the  art  is  really  antique ; 
and  its  present  condition,  processes  of  manufacture,  etc.,  de- 
rived by  the  personal  investigation,  inspection,  and  laborious 
study  of  the  several  writers  employed. 

The  aim  of  this  work  is  to  give  the  reader  a  general  (and  in 
all  cases  something  in  detail)  "  speaking  acquaintance"  with 
whatever  is  discussed  herein.  Tlie  great,  chief  ambition  of  the 
human  intellect  is  to  know  something  at  least  of  everything ; 
and  "  to  know"  is  certainly  a  laudable  desire. 

Witliout  specially  noting  any  particular  industry  so  far  as  its 
respective  actors  or  promoters  are  concerned,  this  book  not  only 
makes  record  of  leading  manufactures  as  tliey  exist,  but  of  the 
principal  manufacturers  of  the  day  noted  for  their  especial 
worth,  as  great,  leading  men,  making  their  mark  upon  the  times, 
and  entitled  to  a  place  in  a  work  which  must  necessarily,  as  a 
record  of  the  times,  hand  their  names  on,  if  not  to  immortality, 
to  many  generations  which  are  to  come.  The  pride  of  the  na- 
tion is  in  its  children,  and  in  none  of  these  so  much  as  in  those 
who  preeminently  distinguish  themselves  in  tlie  arts  of  peace^ 
in  domestic  manufacture  ;  for  these  have  wrought  out  in  great 
part  the  nation's  weal,  furnishing  occupation  and  a  lucrative 
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AIT  HISTORICAL    SKETCH   OP    THE   PROGRESS   OP 
INDUSTRY  IN  THE   UNITED   STATES. 

The  Valub  of  Industry. 

It  18  quite  withio  modern  times  that,  by  observs^tion  and  expe- 
rience, the  knowledge  has  been  acquired  for  a  comprehensive  and 
phHosophiciJ  conception  of  the  importauce  of  industry  as  a  neces- 
Bary  condition  in  the  evolution  of  human  society.  The  position 
of  man  in  the  world,  and  his  social  destiny,  could  not  be  under- 
stood until,  by  experience,  the  data  necessary  for  arriving  at  a 
philosophic  generalization  concerning  it  were  obtained,  any  more 
than  the  position  of  the  world  itself  in  the  solar  system  could  be 
known  until,  by  the  same  process,  the  data  needed  for  its  compre- 
hension had  been  gathered. 

The  brilliant  reeiults  which  have  followed,  in  modem  times,  from 
the  inauguration  of  a  scientific  method  of  inquiry,  though  perhaps 
more  apparent  in  the  physical  sciences,  are  of  no  less  value  in  the 
department  of  sociology.  The  field  of  social  science  has  been 
opened,  and  the  mctliod  has  been  indicated  by  which  the  complex 
questions  of  social  progresis  can  alone  be  studied  with  positive 
and  enduring  results.  With  the  growing  perception  of  the  rela- 
tivity of  all  knowledge,  mankind  lias  become  aware  of  the  inter- 
dependence of  the  sciences,  and  that  upon  industry  —  upon  our 
abib'ty  to  modify  the  conditions  in  which  we  are  placed  —  can  we 
^one  depend  for  our  advance  in  the  path  of  progress. 

In  the  study  of  industry,  and  of  its  effects  upon  the  growth  of 

civilization,  and  also  of  the  effects  produced  upon  industry  by 
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political  and  other  causes,  the  United  States  offer  a  most  impor- 
tant and  suggestive  field.  In  the  first  place,  our  history  is  com- 
plete ;  the  beginning  of  the  nation  dates  from  a  definite  historical 
period,  and  the  foundation  of  its  industry  is  not  lost  in  tlie  ob- 
scuring mists  of  tradition.  Then,  again,  the  political  constitution 
of  the  country,  its  social  equality,  and  the  necessities  of  the  new 
conditions  of  its  settlement,  all  conspired  to  make  more  evident 
the  fact  that  productive  industry  is  of  necessity  the  foundation  of 
all  progress  in  civilization. 

The  Influence  of  the  United  States. 

In  the  democratic  movement  of  modem  times,  America  appears 
destined  to  perform  a  similar  o£Sce  for  the  world  that  the  discovery 
of  the  country  in  the  fifteenth  century  did  for  the  knowledge  of 
mankind  concerning  tlie  form  of  the  world,  and  its  position  in  the 
solar  system.  At  the  period  of  the  settlement  of  the  country,  the 
industry  of  Europe  had  begun  to  feel  the  influence  of  the  increased 
knowledge  of  the  world  gained  by  the  enterprising  spirit  of  navi- 
gation, which,  during  the  preceding  century,  had  supplemented 
the  discovery  of  America  by  the  circumnavigation  of  the  world, 
and  of  the  new  spirit  of  independence  and  investigation  which, 
thus  brilliantly  vindicated  in  the  domain  of  physical  research, 
excited  the  minds  of  all  those  who  were  not  drugged  by  supersti- 
tion, or  bound  helplessly  by  tradition,  to  apply  the  same  methods 
to  the  existing  conditions  of  their  religious,  their  social,  and  their 
political  organizations.  As  with  all  movements  of  advancing 
social  organization,  the  commencement  was  made  in  the  popular 
discontent  with  the  existing  conditions,  before  it  found  an  expres- 
sion in  the  literature  or  the  political  action  of  the  times.  It  was 
the  popular  demand  for  books  which  stimulated  the  invention  of 
printing,  as  it  was  the  spirit  of  the  times  to  which  Luther  gave 
expression  which  made  the  reformation  possible ;  and  later,  when 
Voltaire,  in  his  historical  works,  made  the  first  expression  in  lit- 
erature of  the  importance  of  studying  the  opinions  and  the  condi- 
tion of  the  people,  rather  than  the  whims  and  ambitions  of  kings, 
for  obtaining  an  accurate  conception  of  the  progress  of  society,  he 
laid  the  foundation  of  the  modern  spirit  of  scientific  historical 
research,  but  merely  expressed,  in  literature,  the  sentiments  which 
had  been  for  a  long  time  fermenting  in  the  hearts  and  minds  of 
the  people. 
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Thb  First  Settlbment  of  thb  Golonibs. 

The  time  and  the  method  of  the  settlement  of  the  United  States 
were  also  fortunate  for  influencing  the  industrial  advance  of  the 
country.  The  first  settlement  was  not  made  by  a  roving  army  of 
pastoral  people,  with  whom  the  arts  were  as  yet  undeveloped,  or 
whose  political  and  social  relations  had  attained  only  to  the  patri- 
archal phase  of  development.  The  basis  of  their  social  life  was 
political  equality,  and,  though  hardly  yet  aware  of  the  importance 
of  productive  industry,  still  their  history  shows  that  all  progress 
in  civilization  is  dependent  upon  it. 

In  the  history  of  the  settlement  of  Massachusetts  especially 
does  this  appear.  The  colony  of  Plymouth  came  over  at  their 
own  expense,  and  the  Massachusetts  colony  made  their  settlement 
also  at  their  own  charges. 

Virginia. 

With  the  settlement  in  Virginia,  which  was  the  first  established 
in  the  country,  in  1607,  the  case  was  somewhat  different.  The 
London  Company,  under  whose  auspices,  and  at  whose  expense, 
the  colony  at  Jamestown  was  established,  had  been  attracted  to 
this  country  by  the  stories  of  the  great  wealth  of  gold  which 
Spain  had  drawn  from  the  new  world.  Yet  they  still  contemplat- 
ed the  establishmept  of  some  other  industry  than  searching  for 
gold.  Stith,  in  his  History  of  Virginia,  tells  us  that  the  company 
sent  out  in  the  second  voyage,  in  the  latter  part  of  1608,  eight 
Poles  and  Germans,  to  make  pitch,  tar,  glass,  mills,  and  soap 
ashes,  who,  he  observes,  would  have  done  well  had  the  country 
been  peopled,  but  in  fact  proved  only  a  burden  and  hinderance  to 
the  rest.  "  No  sooner  were  they  landed  but  the  president  dis- 
persed as  many  as  were  able,  some  to  make  glass,  and  others  for 
pitch,  tar,  and  soap  ashes. *'  "  He  himself  carried  thirty  about 
^y^  miles  down  the  river  to  cut  down  trees,  make  clapboards,  and 
lie  in  the  woods.  Among  these  were  two  fine  and  proper  gentle- 
men of  the  last  supply.  These  were  at  first  strange  diversions 
for  men  of  pleasure.  Yet  they  lodged,  ate  and  drank,  worked  or 
played,  only  as  the  president  himself  did ;  and  all  things  were 
carried  on  so  pleasantly,  that,  within  a  week,  they  became  masters, 
and  thirty  or  forty  of  those  voluntary  gentlemen  would  have  done 
more  in  a  day  than  a  hundred  of  the  rest,  who  must  be  drove  to  it 
by  compulsion." 
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Very  soon,  however,  the  attention  of  the  colony  was  turned 
from  all  other  pursuits  to  the  raising  of  tobacco ;  and  in  1617, 
Captain  Argall,  on  his  arrival  as  governor,  found  only  five  habita- 
ble houses  in  Jamestown,  while  the  market-place,  the  streets,  and 
all  spare  places  were  planted  with  tobacco.  Various  attempts 
were  made  to  discourage  the  raising  of  tobacco,  and  further  diver- 
sify the  industries  of  the  colony.  The  company  made  arrange- 
ments for  sending  out  '^  husbandmen,  gardeners,  brewers,  bakers, 
sawyers,  carpenters,  joyners,  shipwrights,  boatwrights,  plough- 
wrightia,  millwrights,  masons,  turners,  smiths  of  all  sorts,  coopers 
of  all  sorts,  weavers,  tanners,  potters,  fowlers,  fish-hook  makers, 
netmakers,  shoemakers,  ropemakers,  tilemakers,  edge-tool  makers, 
bnckmakers,  bricklayers,  dressers  of  hemp  and  flax,  lime  burners, 
lether-dressers,  men  skillful  in  vines,  men  for  iron  works,  men 
skillful  in  mines,"  as  appears  in  the  original  list,  in  A  Declara- 
lion  of  the  State  of  Virginia,  published  in  1620. 

The  character  of  these  men  appears  also  to  have  been  consid- 
ered, according  to  the  same  authority.  "The  men  lately  sent 
have  been,  most  of  them,  choice  men,  borne  and  bred  up  to  labor 
aijd  industry ;  out  of  Devonshire  about  one  hundred  men  brought 
up  to  husbandry;  out  of  Warwickshire  and  Staffordshire  above 
one  hundred  and  ten ;  and  out  of  Sussex  about  forty,  all  framed 
to  iron-workes." 

The  culture  of  tobacco  still,  however,  maintained  its  position  as 
the  chief  industry,  and  in  1621  there  were  fifty-five  thousand 
pounds  exported  to  Holland.  None  was  exported  to  England,  on 
account  of  an  impost  which  had  been  laid  upon  it  there.  At  the 
end  of  twelve  years  from  the  settlement  of  the  country,  the  com- 
pany had  expended  £80,000,  and  were  £4,000  in  debt,  while  the 
colony  numbered  only  six  hundred  persons,  though  much  of  this 
was  unquestionably  due  to  interference  by  the  authorities  with  the 
natural  growth  of  the  industry  of  the  colony.  But,  besides  this,  the 
colony  itself  had  not  the  best  conditions  for  its  industrial  devel- 
opment. Its  political  organization  was  still  too  aristocratic  to  de- 
velop fully  the  individual  independence  and  energy  which  require 
the  freedom  of  political  equality  for  its  best  expression.  Many 
of  the  colonists  were  criminals,  sent  over  by  the  government  of 
the  mother  country,  which  had  commenced  already  to  consider  the 
colonies  rather  as  a  convenient  receptacle  for  those  whom  she 
desired  to  free  herself  from,  than  as  a  nursery  for  the  production 
of  men  and  women  who  should  display,  in  the  freedom  of  tlieir 
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conditions  for  social  and  moral  development,  the  inherent  tendency 
of  mankind  to  progress  with  increasing  knowledge  gained  by 
increasing  experience. 

From  a  tract  entitled  A  Ferfed  Description  of  Virgmia,  which 
was  published  in  1649,  and  which  oan  be  found  in  Force's  CoUec- 
don  of  Tracts,  the  following  extract  serves  to  show  the  industrial 
advance  which  the  colony  had  made  up  to  that  time.  The  writer 
states  that  'they  had  three  thousand  sheep,  six  public  brew- 
houses,  but  most  brew  their  own  beer,  strong  and  good ;  that 
indigo  began  to  be  planted,  and  throve  wonderfully  well,  from 
which  their  hopes  are  great  to  gain  the  trade  of  it  fi'om  the  Mo- 
gul's country,  and  to  supply  all  Christendom ;  that  the  quantity 
of  tobacco  had  so  increased,  that  it  had  fisdlen  in  price  to  three 
pence  a  pound ;  that  they  produced  much  flax  and  hemp ;  and  that 
an  iron-work  erected  would  be  worth  as  much  as  a  silver-mine ; 
that  they  had  four  wind-mills  and  five  water-mills  to  grind  com, 
besides  many  horse-mills ;  that  a  6aw-mill  was  much  wanted  to 
saw  boards,  inasmuch  as  one  mill  driven  by  water  will  do  as  much 
as  twenty  sawyers ;  that  they  make  tor  and  pitch,  of  which  there 
was  abundant  material,  as  well  as  for  pot  and  pearl  ashes ;  that 
all  kinds  of  tradesmen  lived  well  there,  and  gained  much  by  their 
labors  and  arts  as  turners,  potters,  coopers,  to  make  all  kinds  of 
earthen  and  wooden  vessels ;  sawyers,  carpenters,  tyle-makers, 
boatwrights,  tailors,  shoemakers,  tanners,  fishermen,  and  the  like.' 

From  another  pamphlet,  written  by  Ed.  Williams,  and  published 
in  1650,  entitled  Virginia,  more  especially  the  Southern  Part  (hereof, 
etc.,  the  following  extract  will  be  read  with  interest.  Speaking 
of  the  country,  he  says,  "  It  will  be  to  this  commonwealth  a 
standing  magazine  of  wheat,  rice,  cole-seed,  rape-seed,  flax,  cot- 
ton, salt,  pot-ashes,  sope-ashes,  sugars,  wines,  silks,  olives,  etc." 
Of  iron  he  says,  "  Neither  does  Virginia  yield  to  any  other  prov- 
ince whatsoever  in  excellency  and  beauty  of  this  oare ;  and  I  can- 
not promise  to  my  self  any  other  than  extraordinary  successe  and 
gaine,  if  this  noble  and  usefull  staple  be  but  vigorously  followed." 
Concerning  its  textile  fabrics  he  says,  "For  what  concerns  the 
Flax  of  China,  that  we  may  not  lose  the  smallest  circumstance  of 
parallel  with  Virginia,  Nature  herselfe  hath  enriched  this  her  bo- 
some  favourite  with  a  voluntary  plant,  which  by  art,  industry  and 
transplantation  may  be  multiplied  and  improved  to  a  degree  of  as 
plentifiill  but  more  excellent  nature,  which  because  of  its  accession 
to  the  quality  of  silke  wee  entitle  silke  grass ;  of  this  Queen  £liz- 
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nations  to  supply  their  wants,  and  of  the  change  from  the  early 
habits  of  industry  which  he  had  before  commended :  ''  They  have 
their  clothing  of  all  sorts  from  England,  as  linen,  woollen,  and  silk, 
hats  and  leather.  Yet  flax  and  hemp  grow  nowhere  in  the  world 
better  than  here.  Their  sheep  yield  good  increase  and  bear  good 
fleeces ;  but  they  shear  them  only  to  cool  them.  The  mulberry 
tree,  whose  leaf  is  the  proper  food  of  he  silk-worm,  grows  there 
like  a  weed,  and  silk-worms  have  been  ooserved  to  thrive  extremely 
and  without  any  hazard.  The  very  fors  that  their  hats  are  made 
of  perhaps  go  first  from  thence ;  and  most  of  their  hides  lie  and 
rot,  or  are  made  use  of  only  for  covering  dry  goods  in  a  leaky 
house.  Indeed,  some  few  hides,  with  much  ado,  arc  tanned  and 
made  into  servants'  shoes,  but  at  so  careless  a  rate  that  tlie  plant- 
ers don't  care  to  buy  them  if  they  can  get  others ;  and  sometimes 
perhaps  a  better  manager  than  ordinary  will  vouchsafe  to  make  a 
a  pair  of  breeches  of  a  deer-skin.  Nay,  they  are  such  abominable 
ill-husbands,  that  though  their  country  be  overrun  with  wood,  yet 
they  have  all  their  wooden  ware  from  England ;  their  cabinets, 
diairs,  tables,  stools,  chests,  boxes,  cart-wheels,  and  all  other 
things,  even  so  much  as  their  bowls  and  birchen  brooms  —  to  the 
eternal  reproach  of  their  laziness." 

Now  that,  with  the  nation's  recent  experience,  it  has  been  found 
that  the  test  of  a  nation's  social  development  is  more  accurately 
made  by  the  condition  of  its  industry  than  by  that  of  its  aris- 
tocracy, and  that  the  interdependence  of  all  classes  binds  society 
into  one  consistent  whole,  so  that  the  body  politic,  like  each  of 
its  members,  is  dependent  for  its  well-being  and  vigor  upon  the 
healthy  and  unconstrained  action  of  all  of  its  organs,  we  can 
the  more  fully  comprehend  the  reasons  for  the  difference  in  the 
indastrial  advance  shown  in  New  England  as  compared  with 
Virginia. 

Massachusetts. 

With  the  settlement  of  Massachusetts  the  natural  advantages 
of  the  soil  and  climate  appeared,  when  compared  with  those  in 
Virginia,  to  be  greatly  in  favor  of  the  latter.  A  generally  barren 
and  rocky  soil,  vsrith  tolerably  fertile  valleys  scattered  here  and 
there  along  the  river  courses ;  an  inclement  climate,  subject  to 
repeated  and  sudden  fluctuations,  which,  with  the  hardships  inci- 
dental to  the  unprovided  condition  of  the  colony,  proved  fatal  to 
80  many  of  them  during  their  first  winter.  But  to  these  very 
causes  the  industiial  success  of  New  England  is  largely  due.     The 
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very  sterility  of  the  soil  forced  their  attention  to  making  nse  of 
the  timber  which  it  provided,  and  sbon  the  fisheries  furnished  by 
the  waters  of  the  coast  became  also  an  important  branch  of  their 
industry. 

At  the  time  of  thfe  settlement  of  Massachusetts,  timber  had 
already  become  somewhat  scarce  in  England,  since  the  use  of  coal 
in  making  iron  had  not  bc3n  discovered,  and  the  forests  had  been 
wasted  in  the  iron  manufacture,  which  had  already  begun  to  be  an 
important  branch  of  English  industry.  In  1623  the  "  Anne,"  a 
ship  of  one  hundred  and  forty  tons,  was  loaded  at  Plymouth  for 
England  with  a  cargo  of  clapboards,  and  a  few  beaver  and  other 
skins.  This  was  the  commencement  of  a  business  which  soon 
increased  so  as  to  become  a  most  important  interest  with  the  colo- 
nies. Not  only  was  lumber  largely  shipped  to  England,  but  the 
settlement  of  the  West  India  Islatids  depended  chiefly  upon  New 
England  for  their  supplies  of  barrels  and  boxes,  in  which  to  export 
their  crops  of  sugar  and  molasses. 

Sm?-BUILDING   m   THE   CoLONTES. 

Ship-building  was  also  soon  established  in  New  England.  The 
first  vessel  ever  constructed  in  North  America  by  Europeans  was 
a  "  Dutch  yacht,"  called  the  "  Onrest,"  built  by  Captain  Adriaen 
Block,  in  1614,  at  Manhattan  River.  She  Was  of  sixteen  tons  bur- 
den, with  thirty-eight  feet  keel,  forty-four  and  a  half  feet  in  length, 
and  eleven  and  a  half  feet  wide.  In  her.  Captain  Ilendrickson,  in 
the  summer  of  1616,  discovered  the  Schuylkill  River,  and  ex- 
plored nearly  the  entire  coast  from  Nova  Scotia  to  the  Capes  of 
Virginia. 

In  1614  Captain  John  Smith  set  sail  from  England  for  Virginia, 
with  two  ships.  Ilis  purpose  was  to  engage  in  mining  for  gold 
and  copper.  Having  reached  the  coast  of  Maine,  he  made  several 
unsuccessful  attempts  at  whale  fishing,  and  landing,  built  seven 
boats,  with  which  the  crew  were  very  successful  in  cod-fishing. 
Thus  the  commencement  of  our  fisheries  was  made  in  American 
built  bottoms. 

At  Plymouth,  in  1642,  there  arrived  a  carpenter  and  a  salt-maker, 
who  had  been  sent  out  by  the  company.  Governor  Bradford,  in  his 
History,  speaks  thus  of  the  former :  "  He  quickly  builds  two  very 
good  and  strong  shallops,  with  a  great  and  strong  lighter,  and  had 
hewn  timber  for  ketches,  but  this  spoilt ;  for  in  the  heat  of  the  sea- 
son, he  falls  into  a  fever  and  dies,  to  our  great  loss  and  sorrow." 
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The  salt-itiaiker  attempted  nnsuccessfully  to  make  salt  both  at 
Cape  Ann  and  at  Cape  Cod.  In  1641  a  bark  was  built  by  sub- 
Bcription  at  Sandwich,  near  Capie  Cod.  She  was  about  fifty  tons 
btirden,  and  cost  two  hundred  pounds.  The  money  for  her  con- 
fftmction  "Was  advanced  by  various  persons,  who  formed  a  sort  of 
joint  stock  company. 

The  Massachusetts  colony  built  their  first  vessel  at  Medford.  She 
%^  launched  on  the  fourth  of  July,  1631,  and  cRristened  by 
'Governor  Winthrop,  to  whom  she  belonged,  '*The  Blessing  of  the 
Biy."  The  unsettled  condition  of  things  in  England,  produced 
by  the  commencement  of  the  civil  wars  of  the  commonwealth, 
reacted  upon  the  colony.  Their  industry  had  not  yet  become  en- 
tirely remunerative,  and  they  still  depended  upon  importations  for 
a  portion  of  their  supplies,  and  for  the  accession  to  their  ranks  of 
fresh  emigrants.  Governor  Winthrop,  in  his  Journal,  writes  of 
•the  new  aspect  induced  by  this  juncture  of  afiairs  as  follows : 
"  The  general  fear  of  want  of  foreign  commodities,  now  our  money 
was  gone,  and  that  things  were  like  to  go  well  in  England,  set 
U8  on  working  to  provide  shipping  of  our  own,  for  which  end  Mr. 
Peter,  being  a  man  of  vei^  J>ubHc  spirit  and  singular  activity  for 
all  occasions,  procured  some  to  join  for  building  a  ship  at  Salem 
of  three  hundred  tons,  and  the  inhabitants  of  Boston,  stirred  up 
by  his  example,  set  upon  the  building  of  another  at  Boston  of  one 
hundred  and  fifty  tons.  The  work  was  hard  to  accomplish  for 
waTit  of  money,  etc. ;  but  our  shipwrights  were  content  to  take 
such  pay  as  the  country  could  make." 

The  want  of  money  in  the  colony  was  shown  at  this  time  by  the 
fact  that  corn  was  made  a  legal  tender  for  debts. 

Other  Inditstries. 

In  other  departments  of  industry  we  shall  find  the  colonists  actu- 
ated by  the  same  restless  and  persistent  spirit  of  enterprise.     From 
the  first,  though  agriculture,   or  the   raising   of  the   food  they 
needed,  was  considered,  as  it  should  be,  the  art  of  primal  necessity, 
yet  they  were  constantly  extending  their  eflbrts  in  every  direction, 
as  though  they  were  conscious  that  a  high  condition  of  civilization 
is  attainable  only  by  the  most  highly  diversified  employments,  and 
that  the  general  culture  of  society,  like  that  of  the  individuals 
composing  it,  can  be  reached  only  by  the  widest  and  most  active 
exercise  of  all  of  its  numerous  functions ;  while  at  the  same  time 
respecting  every  kind  of  industry,  they  considered  them  all  as  of 
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importance,  and  avoided  the  ignorant  feeling  of  contempt  for  any 
useful  occupation. 

The  art  of  ship-building,  of  which  we  have  noticed  the  begin- 
ning, spread  rapidly  through  all  the  seaboard  of  the  New  England 
and  the  Middle  States,  bringing  the  young  nation  into  intimate 
commercial  relations  with  the  rest  of  the  world,  and  by  spreading 
everywhere  a  knowledge  of  the  comparative  freedom  of  their  politi- 
cal relatio^,  stimulated  the  emigration  to  the  country  which  has 
done  so  much  for  our  subsequent  advance,  and  has  been  so  instru- 
mental in  breaking  down  the  narrow  bounds  of  prejudice,  and 
generating  a  broad  and  human  interest  in  life  in  the  place  of  a 
petty  isolation  and  contempt  of  foreign  nations. 

It  was  estimated  at  the  beginning  of  the  war  of  the  Revolution 
that  three  hundred  and  ninety-eight  thousand  tons  of  colonial-built 
shipping  were  employed  in  the  general  commerce  of  Great  Britain, 
or  nearly  one-third,  and  if  the  West  India  trade  was  included, 
nearly  two-thirds. 

HOUSE-BUILDINO. 

Perhaps,  however,  the  most  important  branch  of  industry  is  that 
of  house-building,  as  serving  to  indicate  the  advancing  civilization 
of  a  nation,  and  the  excess  gained  by  their  industry  over  the  bare 
necessities  of  living.  Peculiarly  is  this  so  in  America,  where  labor 
is  not  generally  consigned  to  hovels,  especially  in  agricultural 
districts,  in  order  that  its  earnings  should  be  squandered  upon  a 
palace  for  the  gratification  of  some  ruler's  or  capitalist's  love  of 
vain  display.  As  we  have  seen,  the  first  cargo  shipped  from 
Plymouth  consisted  chiefly  of  clapboards. 

The  forests  of  the  United  States  afforded  an  abundant  supply 
of  building  material.  The  logs  at  first  were  sawed  or  split  into 
the  required  form  by  hand ;  and  the  time  necessarily  consumed  in 
this  operation  made  it  very  expensive.  The  saw-mill  is  said  to 
have  been  first  introduced  into  Massachusetts  in  1633,  which  was 
some  years  before  it  was  used  in  England.  Even  as  late  as  1*767 
a  saw-mill  was  destroyed  in  that  country  by  the  mob,  because  it  was 
supposed  to  be  destructive  to  the  work  of  the  sawyers. 

At  the  time  of  the  settlement  of  this  country,  the  hand  process 
was  the  only  one  used  in  England  for  the  preparation  of  lumber, 
and  the  colonies  must  have  brought  over  with  them  persons  who 
were  acquainted  with  its  methods.  As  we  have  seen,  the  use  of 
machinery  was  soon  introduced,  though  as  late  as  1663  England 
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depended  chiefly  upon  Holland  for  its  sawn  lumber.  With  the 
introduction  of  the  saw-mill,  the  energy  of  the  numerous  streams 
in  New  England  was  soon  applied  to  the  preparation  of  lumber, 
and  the  same  process  of  improvement  in  house-building  began, 
which  may  be  seen  at  work  in  the  outskirts  of  our  civilization, 
where  the  advent  of  the  saw-mill  abolishes  the  use  of  the  log 
cabin. 

Saw-mills  and  MAcmNKRT. 

In  the  "Body  of  Liberties/'  which  was  a  system  of  laws 
adopted  by  the  General  Court  of  Massachusetts  in  1641,  it  was 
provided  that  there  "  should  be  no  monopolies  but  of  such  new 
inventions  as  were  profitable  to  the  country,  and  that  for  a  short 
time  only."  Under  this  provision  a  saw-mill  was  built  in  Scituate 
in  1656,  for  which  the  authorities  stipulated,  as  appears  in  the 
Kassachusetla  Historical  Collections ,  "that  in  case  any  of  tlie 
townsmen  do  bring  any  timber  into  the  mill  to  be  sawed,  the  own- 
ere  of  the  mill  shall  saw  it,  whether  it  be  for  boards  or  plank, 
before  they  saw  any  of  their  own  timber ;  and  they  are  to  have 
the  one  half  for  sawing  the  other  half.  And  in  case  any  man  of 
the  town  that  doth  bring  any  timber  to  the  mill  to  be  sawed  shall 
want  any  boards  for  his  particular  use,  the  owners  of  the  mill 
shall  sell  him  boards  for  his  own  use,  so  many  as  he  shall  need, 
for  the  country  pay  at  3«.  M,  an  hundred  inch  sawn ;  but  in  case 
the  men  of  the  town  do  not  supply  the  mill  with  timber  to  keep 
it  at  work,  the  owners  of  the  mill  shall  have  liberty  to  make  use 
of  any  timber  upon  the  Common  to  saw  for  their  benefit." 

Wind  saw-mills  were  erected  by  the  Dutch  in  New  York  as 
early  as  1633,  and  were  also  used  there  for  grinding-mills.  One 
of  the  first  saw-mills  built  there  was  on  Governor's  Island,  in  the 
harbor  of  New  York  city.  In  1639  it  was  leased  for  five  hun- 
dred merchantable  boards,  yearly,  half  oak  and  half  pine.  The 
introduction  of  the  saw-mill  was  a  great  improvement.  Before 
that  time,  the  first  houses  in  the  colony  were  hardly  better  than 
the  wigwams  of  the  Indians,  and  unquestionably  the  first  shelters 
constructed  were  fashioned  upon  such  models.  Then  came  the 
log  hut,  described  by  the  poet  as 

'*  A  rude  habitation, 
Solid,  anbctantial,  of  tiinber  rough-hewn  fh>m  the  firs  of  the  forest; 
Wooden-barrtd  was  the  door,  and  the  roof  was  corered  with  rushes ; 
Latticed  the  windows  were,  and  the  window  panes  were  of  paper, 
Oiled  to  admit  the  light,  while  wind  and  rain  were  excluded." 
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Brick  Making. 

The  materials  for  some  of  the  best  houses,  especially  those  for 
the  official  residences  of  the  governors  and  other  dignitaries,  were 
at  first  imported  from  England  or  from  Holland ;  but  soon  the  art 
of  bricH  making  was  learned,  and  with  lime  made  from  oyster- 
shells,  before  the  deposits  of  limestone  were  found,  substantial 
brick  houses  came  into  use.  The  first  brick-kiln  in  New  Eng- 
land of  which  there  is  any  account,  was  set  up  in  Salem,  Mass., 
]i\  1629.  From  the  Ma^ofihus^  Historical  CoUecUonSf  the  f^l- 
loynng:  nQtipe  of  Mi  is  taken^  wi^itten  by  the  minister  of  the 
town :  "  It  is  t^hought  here  is,  gqod  clay  to  make  Bricke,  and 
Tyles  and,  Earthen  pots,  a^  n^i^d  b^.  For  stone,  here  is  plentie  of 
slates  at  tha  Isle  of  Slates,  in  M.a^saithuletts  Bay,  and  Lime-stonq, 
Free-sjbone,  a^d,  sm^ooth.  stone  and  Iron-stone,  a,nd  mai^le  stone, 
also  ii\  9uch  store  th^  we  have  great  Rockes  of  it,  and  a  harbor 
hard  l;>y.     Oui;  pJaA^tioi^  is  froni  thence  called  Ma,rble  Harbor." 

At  l^st,  the  use  of  wood  in  building,  houses  was .  so  entire,  th^t| 
even  the  chimneys  ^ere.  made  o(  this  majtenal,  coated  with  clay. 
Sucl^  ch,imneys  wei^e  palled  "  catted/'  and  the  danger  from  fir^ 
thus  incurred  was  heightened  by  the  qommon  practice  of  making 
the  roofs  thatched.  In  the  first  yei^r  of  the  settlement  of  James? 
town,  in  Virginia,  the  fort,  the  store-house,  and  all  the  supplies  i^ 
contained,  together  with  mosit  of  t^e  rest  of  the  town,  were  burnt 
by  ail  fiire  which  originated  in  this  way.  The  same  fate,  from  th^ 
sa^e  ceruse,  befell  the  first  building  ^d  store-house  built  by  the  Pil- 
grims at  Plymouth,  within  a  month  of  its  being  finished.  In  BoSf, 
tQU,  the  first  fire,  which  took  place  in  IIB^I,  ^nd  destroyed  two 
buildings,  commenced  fron^  pne  of  these  imperfectly  built  chia^- 
neys,  from  which  the  flames  were  communicated  to  tlie  thatch  of 
the  roof.  The  use  of  such  cl^mneya  an4  ^oofa  was  therefore  fb]^ 
bid4en  by  Governor  Pudley. 

lu  1635,  the  njdw  fort  ^.%  New  Yor^,  Fo^  Aipsterdam,  whicb; 
hf^  c^t  tte  labor  of  two  years  in  building,  caught  fire  frpq^ 
tl^e  ii^Qie  ceruse,  a^d  waa  de^roycd.  In  consequence,  their  n^^ 
W^  piHJibibite4  there.  Throjughout  the  country,  however,  the  isior 
lation  of  the  houses,  and  the  di^culty  of  transportation,  ma4^ 
brick  so  scarce  tb^t  tfiese  method^  of  building  continued  long  in 
use;  lund  in  1789,  Washington,  in  his  tour  through  the  ilai^tern 
States,  noticed  several  times  in  his  diary  the  fact,  which  seems  to 
have  struck  him  as  worthy  of  record,  that  after  leaving  New 
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York,  no  dweUin^houses  weoe-  seen  in  tho  villages  or  small  towna 
through  which  he  passed^  which  had  not  brick  or  stone  chimneys. 
Those  in  Connecticut  had  generaUy  "  two  flush  stories,  with  a.  very 
good  show  of  sash,  and  glasa  windows."  The  last  ten  thousand 
bricks  which  were  irapocted  into  Boston  from  England  in  1629, 
were  intended  for  use  in  building  chimneys. 

In  Boston,  the  first  brick  house,  which  was  also,  most  probably, 
the  first  one  in  Massachusetts^  is.  said  to  haye  been  built  in  1638 
by  a  Mr.  Coddington.  In  1643  a  waJbch*hou8e  of  brick  was  built 
in  Plymouth,  the  bricks  £or  it  being  furnished  by  a  Mr.  Grimes,  at 
eleven  shillinga  a  thousaad. 

In  1630,  at  the  first  Court  of  Assisftants,  held  in  Charles- 
town,  Mass.,  the  wages  of  carpentero,  joiners,  bricklayem,  sa;w-. 
yers,  and  thatcberawere  fixed  at  two  shillings  a  day,  with,  a  penalty, 
of  ten  shillings  to  both  giver  and  taker  if  more  was  paiA-  This 
was  one  of  the  few  instances  of  sa  attempt  to  transplswk  tp.  tbe 
colonies  the  foolish  interference  hy  legislation  with  th^  w^agfS  qf 
labor,  which  prevailed  eyim>  much  later  in  the  mojUiei?  oowtry. 
The  folly  of  attempting  to  introduce  into  the  ice&i  poliilica},  apdt 
social  conditions  of  the  colony  this  pmctic^,,  inh^tied,  ftom  the 
times  when  the  chief  business  of  the  rul^m.  was  supposed  to  be. 
tlte  domination  of  industry,  was  soon  seen,  and  in  1640  all  such 
restrictions  were  removed. 

In  1692  an  order  of  the  General  Couirt  requ^d  ajl  buildings 
of  a  certain  size  to  be  built  of  stone  or  brick,  and  to  be  roofed 
with  slate  or  tiles,  on  account  of  the  "  great  desolations  and 
rains  "  which  had  been  caused  by  crowding  together  houses  of 
wood.  In  ITOO  Boston  contained  about  oue  thousand  houses  and 
ten  thousand  people. 

In  New  York  bricks  wore  early  imported  from  HoUapd,  and 

the  style  of  the  houses  was,  an  imitation  of  those  of  Amsterdam. 

Brick-making  was  introduced   by  the  last  governor  Stuyvesant. 

Ib  1649  a  deputation  was  sent  to  the  Qague  to  complain  of  his 

admiaifltration  to  the  ooH4)any,  tho  chief  charge  brought  againsti 

bim  being  that  he  had  been  mostly  engaged  in  building,  brick^ 

making,  and  such  like  occupations,  though  they  were  unprofitable. 

At  this  time,  the  chief  industry  of  the  colony  was  the  gathering 

and  exportation  of  furs  and  skins.     At  the  Yaa  Bensselaer  estate, 

below  Albany,  bricks  were  made  before  they  were  at  New  York, 

and  between  1630  and  1646,  as  appears  from  the  accounts,  were 

sold  for  fifteen  florins  the  thousand.     Sartheu  ware,  which  wa^ 
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said  to  equal  that  made  at  Delfb,  was  early  manufactured  on  Long 
Island,  and  the  company  in  Holland,  as  appears  from  the  records, 
refused  to  grant  special  privileges  or  monopolies  for  the  encour- 
agement of  new  branches  of  industry.  Their  language  in  so 
doing  was  as  follows :  **  The  grants  we  not  only  entirely  disap- 
prove, but  require  that  you  will  not  give  one  single  grant  more 
hereafter,  as  it  is,  in  our  opinion,  a  very  pernicious  management, 
principally  in  a  new  and  budding  state,  whose  population  and 
welfare  cannot  be  promoted  but  through  general  benefits  and  priv- 
ileges, in  which  every  one  who  might  be  inclined  to  settle  in  such 
a  country,  either  as  a  merchant  or  mechanic,  may  participate." 

In  1678,  Governor  Andros,  in  a  report  to  the  committee  of  the 
House  of  Lords  on  the  colonies,  stated  that  New  York  city  con- 
tained three  hundred  and  forty-three  houses,  with  ten  inhabitants 
to  each  house,  "  most  wood,  some,  lately,  stone  and  brick,  good 
country  houses,  and  strong  of  their  several  kindes."  About  the 
end  of  the  seventeenth  century,  Madam  Knight  thus  describes 
the  buildings  of  New  York :  "  The  buildings  are  brick  generally, 
in  some  houses  of  divers  colors,  and  laid  in  cheques;  being 
glazed,  they  look  very  well."  Of  their  interiors  she  says,  they 
are  "  neat  to  admiration ; "  that  the  fireplaces  had  no  jambs,  but 
were  made  flush  with  the  walls,  while  the  fireplaces  were  built 
of  tiles,  and  extended  into  the  rooms  sometimes  as  much  as  five 
feet.  In  a  few  of  the  streets,  narrow  brick  sidewalks  were  laid 
down. 

The  prices  of  building  materials  are  thus  given  for  1637,  in 
New  Amsterdam,  in  0'  Callaghan's  New  Netherlands :  Bricks,  ten 
florins  ($4)  a  thousand ;  rushes,  or  reeds  for  thatching,  one  and 
a  half  florins  for  one  hundred  bundles,  or,  at  Fort  Orange,  one 
florin.  The  daily  wages  of  carpenters  were  about  two  florins,  and 
day  laborers,  one  florin.  Nails  were  eight  to  ten  stivers  (16  to  20 
cents)  a  pound,  a  pound  containing  a  hundred  nails.  For  the 
minister  at  Rensselaerwick,  a  dwelling-house,  built  entirely  of  oak, 
with  doors  and  window  casing^  of  the  same,  was  purchased  for 
three  hundred  and  fifty  guilders. 

The  Yarious  Styles  of  Domestic  AitcmTECTURE. 

The  Dutch  style  of  house-building  prevailed  also  at  Albany,  and 
gave  rise  also  to  the  fashion  of  the  houses  in  the  northern  portion 
of  New  Jersey ;  the  gable  walls  of  brick,  and,  later,  of  stone, 
while  the  other  walls  were  of  wood,  and  the  roo&  of  shingles. 
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In  16M,  the  letters  of  Gaweu  Laurie  describe  the  houses  of  the 
poorer  classes  in  £ast  New  Jersey  as  quite  primitive  in  their  con- 
structiony  being  made  of  split  trees,  set  up  on  end,  and  the  other 
end  nailed  to  the  "  rising ;  '^  they  were  tlien  covered  with  shingles, 
and  pla^t^red  inside.  The  cost  was  about  five  pounds  each,  and 
bams  were  built  in  the  same  manner.  "  We  have  good  brick 
earth/'  he  writes,  "  and  stone  for  building  at  Amboy,  and  else- 
where. The  country  farm*hou«es  they  build  very  cheap ;  a  car- 
penter, with  a  nian's  own  servants,  builds  the  house ;  they  have 
all  the  materials  for  nothing,  save  nails.  The  chimneys  arc  stone." 
At  the  beginning  of  this  century,  the  house  was  still  standing 
at  New  Castle,  Pennsylvania,  in  which  Governor  Lovelace  enter- 
tained George  Fox  in  1672.  It  was  built  of  brick  and  hewn  tim- 
ber, the  mortar  and  cement  having  been  made  from  oyster  shells. 
In  Penxisylva^ia  and  Delaware,  the  first  buildings  erected  by  the 
Swedes,  who  settled  that  portion  of  the  country,  were  modelled 
after  the  houses  in  use  at  that  time  in  the  northern  part  of  Europe, 
from  whence  the  colonists  came.  They  were  built  chiefly  of  wood, . 
were  rudely  finished,  consisted  only  of  one  story,  containing  only 
a  single  room,  and  having  low  doors,  while  the  windows  were 
mere  apertures  in  the  walls.  The  Dutch,  who  succeeded  them, 
brought  bricks  from  New  York. 

The  manor  house  built  by  William  Penn,  the  founder  of  Penn- 
sylvania, at  Pennsbury,  a  few  miles  above  Bristol,  in  Bucks 
County,  was  constructed  of  bricks,  which  were  chiefly  brought 
over  from  England.  This  house  cost  its  owner  over  five  thou- 
sand pounds. 

In  the  Southern  States,  wood  was  the  material  chiefly  used  in 
domestic  architecture.     As  late  as  1791,  General  Washington  de- 
scribes Charleston  as  having  a  number  of  very  good  houses  built 
of  brick  and  wood,  though  the  majority  were  of  the  latter  material. 
In  1790,  Hamilton,  in  his  report  as  Secretary  of  the  Treasury, 
speaks  of  the  manufacture  of  bricks,  tiles,  and  potter's  ware,  as 
aiaong  the  most  important   branches  of  the   national   industry. 
Prom  the  period  of  the  independence  of  the  country  until  quite 
into  this  century,  the  style  and  manner  of  house  building  ex- 
pressed the  growing  wealth  and  culture  of  society ;  while  the  dif- 
ferences in  the  domestic  architecture  of  New  England,  the  Middle 
States,  and  the  South,  necessitated  by  the  differences  of  the  cli- 
mate, were  also  si^gestive  of  the  differences  in  the  social  rela- 
tions of  their  various  iuhabita^t^. 
8 
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Here,  as  elsewhere,  the  differences  in  the  political  constitution 
of  the  various  colonies  were  also  expressed.  The  democratic  con- 
stitution of  New  England  society  produced  a  more  general  and 
uniform  air  of  comfort  in  the  houses.  Few  had  any  pretension  to 
be  splendid,  but  all  had  an  air  of  comfort.  The  proprietary  gov- 
ernments, and  the  more  aristocratically  constituted  society  of  tlio 
Southern  States,  gave  rise  to  a  greater  difference  in  the  houses  of 
the  different  classes,  and  mansions  with  considerable  pretensions 
to  architectural  effects  were  more  common,  and  more  striking 
from  their  contrast  with  the  poorer  accommodations  afforded  to 
industry. 

Witli  the  opening  of  the  West,  the  new  methods  of  transporta- 
tion, the  use  of  steam,  and  the  application  of  machinery  to  lessen- 
ing the  expenditure  of  labor,  domestic  architecture  has  partaken 
fully  of  the  new  spirit  of  the  age,  and  solidly-built  cities  now 
spring  up  along  the  lines  of  travel  through  the  West  almost  as 
rapidly  as  though  through  the  agency  of  the  wonder-working  lamp 
of  Aladdin. 

Improvements  in  House  Building. 

With  the  application  of  machinery,  the  labor  of  house  building 
has  been  greatly  lessened,  and  the  western  prairies  are  dotted  over 
with  houses  which  have  been  shipped  there  all  made,  and  the 
various  pieces  numbered,  so  that  they  could  be  put  up  complete, 
by  any  one.  The  use  of  iron  also  in  domestic  architecture  has 
been  one  of  the  chief  improvements  of  modem  times,  especially 
in  our  cities ;  and  though  our  architects  have  not  yet  arrived  at 
an  artistic  method  of  treatment  of  this  material,  still  its  use  will 
increase  with  time.  The  strength  of  iron  is  textile,  while  that  of 
stone  is  in  supporting  a  direct  thrust,  and  our  architects  as  yet 
not  recognizing  this  distinction,  have  used  iron  as  though  it  was 
/Btone,  notwithstanding  that,  in  the  various  crystal  palaces,  exam- 
j^es  have  been  given  of  the  correct  method  for  its  treatment. 

The  method  of  construction  with  wood,  known  as  "balloon 
framing,"  is  also  the  most  important  contribution  to  our  domestic 
architecture  which  the  spirit  of  economy,  and  a  scientific  adapta- 
tion of  means  to  ends,  have  given  the  modem  world.  When  it 
was  first  used  is  not  known  with  any  definiteness,  but  it  has, 
within  the  last  fifty  years,  entirely  replaced  the  old  method  of 
construction.  The  heavy  beams,  the  laborious  framing,  the  use 
of  mortises  and  tenons,  have  all  been  replaced  by  lightness  and 
constructive  skill,  so  that  a  single  man  and  a  boy  can  put  up  a 
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boose,  6ucb  as  formcrlj,  for  its  "raising/'  required  the  combined 
force  of  a  village. 

Tbere  is  hardly  a  better  evidence  of  the  American  spirit,  which 
is  so  prompt  to  adapt  itself  by  new  methods  to  new  conditions, 
than  the  introduction  of  this  new  style  of  building,  and  it  has 
really  been  the  most  efficient  cause  of  the  rapidity  with  which,  in 
modem  times,  our  villages  and  towns  spring  into  existence.  Our 
methods  of  construction,  like  our  means  of  transportation,  have 
passed  into  the  railroad  phase  of  development. 

Agriculture  in  the  Colonies. 

With  the  settlement  of  the  various  colonies,  agriculture  was  of 
course  considered  as  the  first  and  most  important  branch  of  in- 
dustry.    The  colonies  brought  over  with  them  supplies  of  food 
sufficient  to  last  for  some  time,  and  in  many  cases  were  forced  to 
depend  upon  otlier  countries  for  their  renewal  for  a  year  ^or  two. 
With  the  commencement  of  agriculture  was  of  necessity  allied 
the  raising  of  stock,  and  the  differentiation  of  industry  which  nat- 
urally follows  from  manufacturing  the  vaiious  articles  of  clothing 
from  the  materials  thus  provided. 

The  first  cattle  ever  brought  to  America  are  said  to  have  been 
introduced  by  Columbus  in  his  second  voyage  in  1493.  In  1553 
cattle  were  carried  by  the  Portuguese  to  Nova  Scotia  and  New* 
foandland,  and  are  said  to  have  increased  there  very  rapidly.  In 
1565  cattle,  horses,  sheep,  and  swine  were  carried  to  Florida  by 
the  French,  and  in  1608  the  same  people  introduced  cattle  into 
Canada. 

The  first  permanent  settlement  in  Virginia  was,  in  the  year 
1609,  in  possession  of  between  five  and  six  hundred  hogs,  with  as 
maDy  fowls,  a  few  goats,  and  some  sheep  and  horses.  The 
scarcity  of  food,  however,  led  to  their  extinction  by  the  colonists, 
And  in  1610  another  stock  of  cattle  was  brought  from  the  West 
Indies,  and  the  penalty  of  death  for  killing  them  was  enacted. 

The  next  year,  Sir  Thomas  Gates  brought  with  him  three  hun- 
dred emigrants,  over  one  hundred  cows,  some  swine,  and  an  ample 
store  of  provisions.  In  1620  the  cattle  had  increased  to  about 
five  hundred,  and  in  A  Declaration  of  the  Stale  of  Virginia ,  are 
described  as  being  "  much  bigger  of  body  than  the  breed  from 
which  they  came ;  the  horses  also  more  beautiful,  and  fuUer  of 
courage." 
In  1649  the  cattle  of  Virginia,  including  bulls,  cows  and  calves> 


48  AH  BWTOIUCAJi  SUPTCSt 

were  estiinated  at  twenty  thousand,  together  with  two  hundred 
horses,  three  thousand  sheep,  five  thousand  goata,  and  ma&j 
Bwiue.  Of  these  many  were  expprted  to  New  England,  where 
the  diversities  of  industry  made  them  more  valuable. 

In  the  Plymouth  Colooy  the  first  neat  cattle  were  introduced 
by  Edward  Winslow,  in  the  spring  of  1624,  and  consisted  of  three 
heifers  aud  a  bull.  In  1626  twelve  cows  were  sent  to  Gape  Ann, 
and  in  1629  thirty  move.  With  the  settlement  of  Massachusetta 
in  1629,  there  were  sent  out  one  hundred  and  forty  head  of  cattle» 
with  some  horses  and  goats.  With  Governor  Winthrop,  in  the 
following  year,  three  hundred  kine,  and  a  number  of  other  animals 
had  been  shipped,  but  more  than  half  of  them  died  on  the  paa- 
aage,  or  during  the  first  winter.  The  Indians  were  also  very 
destructive  to  the  animals  of  the  colony,  as  were  also  the  wolves* 
Yet  the  increase  of  their  stocks  was  rapid,  and  Bradford,  the  sec-t 
•oud  governor,  in  his  recently  discovered  Hiaiory  of  Plymouth,  says 
that  by  this,  and  the  rise  in  provisions  from  the  increasing  emigra- 
tion, "  many  were  much  enriched,  and  comodities  grew  plentifull ; 
and  yet  in  other  regards  this  benefite  turned  to  their  hurte,  and 
this  accession  of  strength  to  their  weakness.  For  now  their 
stocks  increased,  and  ye  increase  vendible,  ther  was  no  longer 
any  holding  them  together,  but  now  they  must  of  necessitie  goe 
ito  their  great  lots ;  they  oould  not  otherwise  keep  their  katle,  and 
having  oxen  growne,  they  must  have  land  fior  plowing  and  tillage. 
And  no  man  thoaght  he  could  live  except  he  had  catle  and  a 
great  deale  of  ground  to  ke^  them,  all  striving  to  increase  tlieiv 
stocks.'' 

ThB   DlFFERENtlATION   OF  Ij^DUSTRT. 

In  1651,  Johnson,  in  his  Wander^tBorking  Providence^  thus  speaks 
of  the  industries  of  the  colony :  "  All  other  trades  have  here  fallen 
into  their  ranks  and  places,  to  their  great  advantage ;  especially 
•coopers  and  shoemakers,  who  had  either  of  them  a  corporation 
granted,  enriching  themselves  by  their  trades  very  much.  As  for 
tanners  and  shoemakers,  it  being  naturalized  in  these  occupations 
■to  have  a  higher  reach  in  managing  tiieir  manifactures  than  other 
men  in  New  England,  and  having  not  changed  their  nature  in  this, 
between  them  both  they  have  kept  men  to  their  stander  hitherto, 
almost  doubling  the  price  of  their  commodities  according  to  the 
rate  they  were  sold  for  in  England,  and  yet  the  plenty  of  leather 
is  beyond  what  they  had  there,  counting  the  number  of  the  people } 
but  the  transportation  of  boots  and  shoes  into  forraign  parte  hath 
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Vented  all,  howcvci*."^  He  mentions  kiso  annong  oilicrs  who  had 
"orderly  turned  to  their  trades/'  catd-makers,  glovera,  fell- 
mongers,  farriers.  "As  for  tailors,  they  have  not  come  hehind 
the  former,  their  advantage  being  in  the  nurture  of  new  fashions 
all  one  with  England."  And  some  "  have  a  mystery  beyond  oth- 
ers»  as  have  the  vhiters." 

In  1671  the  Assembly  of  the  United  Cbkinies  of  Connecticut,  at 
Hartford,  ordered  that  no  tannor  should  receive  more  for  tanning 
than  two  pence  a  pound  for  green,  and  four  pence  for  dry  hides ; 
and  tiiat  they  should  be  sold  for  three  pence  a  pound  for  gicen, 
and  six  pence  for  dry  hides,  and  so  marked  that  they  could  be 
readily  known.  Shoemakers  were  also  to  charge  five  and  a  half 
pence  a  size  '*  for  all  playne  and  wooden-heeled  shoes  above  inen*8 
sevens.  Three-soled  shoes,  well-made  and  wrought,  not  above 
seven  and  a  half  pence  a  size  for  well-wrought  French-fklls.^' 

In  New  Toik,  domestic  cattle  were  imported  from  Holland  by 
the  West  India  Company  in  1625,  by  Pieter  Evertsen  Hulst.  He 
sent  one  hundred  and  three  animals,  horses,  cows,  hogs,  and  sheep. 
In  1627  a  cow  was  worth  there  £30,  and  a  yoke  of  oxen  £40.  In 
1650  the  company  supplied  each  tenant  with  land,  house,  tools, 
four  cows,  as  many  horses  and  other  animals,  to  be  returned  in 
eix  years.     A  cow  and  a  calf  were  then  worth  £40. 

New  Jersey  was  provided  with  cattle  from  New  York,  and  their 
increase  soon  made  this  province  one  of  the  storehouses  for  the 
supply  of  the  cities  of  Philadelphia  and  New  York.  In  Pennsyl- 
vania the  Swedes  were,  in  1627,  supplied  with  neat  cattle  by  the 
Swedish  West  India  Company,  and  the  colonists  for  a  long  time 
wore  moccasins,  and  vests  and  breeches  of  Indian-dressed  skins. 
Even  the  women  wore  jerkins  and  petticoats  of  the  same  material, 
and  their  beds,  except  the  sheets,  were  also  of  leather.  Flax, 
homp,  and  wool  were  also  spun  by  the  women. 

In  the  private  accounts  of  William  Pcnn,  a  pair  of  leather  over- 
alls are  charged  at  £1  2«.,  and  a  painted  skin  at  twelve  shillings. 
An  account  of  the  province,  written  in  1697,  states  that  twenty 
bullocks,  besides  many  sheep,  calves,  and  hogs,  were  killed  every 
week  for  the  supply  of  Philadelphia.  A  cow  could  be  bought  for 
£3,  and  salted  pork  and  leaf  were  regularly  exported.  Raw  hides 
were  three  halfpence  a  pound.  Curriers  received  3«.  4(i.  a  hide 
for  dressing,  and  paid  20^.  a  gallon  for  their  oil.  Shoemakers 
were  paid  two  shillings  a  pair  for  men's  and  women's  shoes,  while 
liist-makcrs  received  ten  shillings  a^ dozen  for  their  lasts,  and  heel- 
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makers  two  Bhillings  &  dozen  for  heels,  which  were  most  probably 
of  wood.  Among  the  trades  enumerated  were  tanners,  skinners, 
glovers,  pattern-makers,  saddlerSi  colla]^makers,  book-binders,  and 
carriage-makers. 

In  the  Southern  Provinces,  the  differentiation  of  labor  was  a 
slower  process  than  in  the  *more  enterprising  Eastern  States. 
The  cattle  were  left  to  provide  principally  for  themselves.  In 
the  account  written  by  Mr.  Perry,  in  1*731,  he  states  that  cattle 
were  numerous,  but  that  there  was  not  a  hovel  in  all  the  country 
for  their  shelter,  and  that,  in  consequence,  ten  thousand  homed 
cattle  died  from  exposure  during  the  previous  winter.  The  plant- 
ers did  not  know  how  to  mow  or  to  provide  fodder.  Butter  was 
*l8.  Qd.  a  pound,  and  the  winter  before,  128.  The  hides  were  ex- 
ported raw,  or  thrown  away.  Imported  shoes  were  sold  at  lOs.  a 
pair,  and  ox  hides  at  208.  each.  "  Neither  are  they  destitute  of 
the  means  to  tan  them,  for  they  make  very  good  lime  with  oyster 
shells,  and  the  bark  of  o^k  trees  is  so  plentiful  that  it  costs  but 
the  trouble  of  gathering.  They  want,  therefore,  only  a  suflScient 
number  of  good  tanners  and  shoemakers.  I  might  say  the  same 
of  leather-dressers,  since  they  send  every  year  to  England  alone 
200,000  deer-skins  undrest.  Yet  Carolina  produces  oker  naturally, 
and  good  Fish  oyle  may  be  had  from  New  York  or  New  England 
very  cheap,  so  that  they  might  be  drest  and  made  up  into  Breeches 
in  the  country ;  for  which  these  skins  are  very  proper,  being  warm 
in  winter  and  cool  in  summer. '^ 

The  Extension  of  the  Settlements. 

From  these  settlements  upon  the  coast,  the  population  gradually 
extended  inland,  following  generally  the  course  of  the  rivers,  and 
carrying  their  agricultural  pursuits  into  the  valleys. 

In  many  of  the  various  articles  of  this  work  upon  the  position 
of  the  special  industries,  the  history  of  their  foundation  and  growth 
will  be  found  more  in  detail.  One  of  the  great  obstacles  in  the 
way  of  the  more  rapid  increase  of  the  country  was  the  bad  state 
of  the  roads,  and  the  necessarily  slow  condition  of  the  intercom* 
munication.  It  was  not  until  the  discovery  of  the  use  of  steam, 
and  its  application  to  railroads,  that  civilization  in  any  country  had 
the  means  at  its  disposal  for  the  circulation  of  its  men  or  its  prod- 
ucts, with  the  certainty  or  rapidity  which  are  absolutely  necessary 
for  the  fullest  development  of  its  resources. 
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Methods  of  Communication. 

Up  to  this  time  the  improvement  in  the  modes  of  communicar 
tion  underwent  the  same  gradual  course  which  has  marked  else- 
where the  passage  of  society  to  its  present  phase  of  organization. 
About  the  centres  of  population  the  roads  were  improved.  Stages 
were  introduced,  canals  came  into  use,  and  the  isolation  of  small 
communities  began  to  give  way  before  larger  national  sympathies 
and  more  extended  interests. 

The  war  of  the  revolution  had  much  to  do  with  introducing  and 
organizing  a  national  spirit  among  the  colonies.     In  the  armies, 
the  men  from  different  sections  met  each  other,  and  learned  to 
supplant  their  sectional  jealousies  with  a  mutual  respect  and  a 
wider  conception  of  a  national  destiny.     With  the  formation  of  a 
national  Congress,  the  necessity  for  a  more  intimate  union  of  the 
states   than  that  of  the  confederation  became  evident,  and  the 
means  were  prepared  for  supplanting  the  various  political  differ- 
ences in  the  organizations  of  the  proprietary  and  southern  col- 
onies by  constitutions  which  more  nearly  approximated  the  repub- 
lican character  of  those  in  New  England.     This  course  of  action, 
which  supplemented  the  results  of  independence  gained  by  the 
re?olution,  though  more  concealed  in  its  workings,  was  quite  as 
inflaential  as  was  the  war  in  producing  a  distinctive   national 
feeling. 

With  the  result  of  the  late  war,  the  abolition  of  slavery,  and 
the  unification  of  the  financial  policy  of  the  states,  another  great 
8tep  has  been  taken  towards  the  advancing  organization  of  the 
social  forces  of  the  country.  Labor  has  been  made  free  from  deg- 
radation, and  the  obstacle  of  slavery  cleared  away  from  the  social 
and  industrial  advance  of  every  one.     , 

With  political  equality,  the  means  of  education  open  freely  to 
all,  the  guarantee  of  republican  institutions  in  every  state,  with 
no  legislative  or  other  artificial  impediments  in  the  way  of  any 
one  to  improve  his  position,  but  with  every  avenue  of  industry 
open  to  all,  and  only  individual  fitness  made  the  test  of  success, 
the  United  States  now  oflers  to  the  industry  of  the  world,  for  the 
first  time  in  the  history  of  human  progress,  the  opportunity  for  it 
to  enjoy  the  most  perfect  freedom  of  development,  and  to  take  its 
proper  place  in  the  organization  of  liberty.  With  the  use  of  the 
ballot,  industry  has  secured  the  ability  to  peacefully  obtain  its  rights, 
for  which,  in  Europe,  revolutions  are  still  necessary.     With  the 
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means  of  free  education,  the  power  to  comprehend  those  rights  i 
afforded  to  every  ohe.  With  no  restraint  upon  the  freedom  o 
every  man  to  seek  the  spot  where  he  can  6nd  the  best  opipotttiDit 
for  exercising  his  industry ;  with  the  wide  expanse  of  the  nationi 
domain  open  before  him,  and  no  custom-house  or  other  goven 
mental  restriction  to  prevent  his  gohig  wherever  he  may  wisl 
industry,  for  the  first  time  in  its  history,  has  the  ability  to  oontn 
the  selection  of  its  own  conditions,  and  organize  them  in  ftccon 
ance  with,  the  demands  of  its  increasing  knowledge. 

Tfl*  AcnTTTY  OF  National  Life. 

The  policed  life  and  activity  of  a  nation,  like  that  of  eaci 
individual,  consist  in  the  continuous  adjustment  of  internal  t 
external  conditions,  in  this  cycle  of  continuous  motion  and  chang 
which  constitute  the  phenomena  of  the  moral  as  of  the  physics 
world. 

Though  it  may  not  be  at  present  possible  to  foresee  wit 
minuteness  what  is  in  store  for  us  in  the  future,  yet  from  a  con 
parison  of  the  immediate  past,  we  can  measurably  prefigure  th 
result.  From  the  small  beginnings  which  have  here  been  rapidl 
sketched,  with  their  simple  uniformity  of  employments,  we  hav 
seen  produced,  in  less  than  three  hundred  years,  the  great  diversit 
of  our  present  occupations,  and  the  differentiation  of  our  Industrie 
pursuits,  of  which  this  work  will  give  an  idea. 

With  the  increasing  circle  of  employmenta  fbr  human  energy 
the  forces  brought  to  bear  upon  the  question  of  social  progrec 
have  increased  in  both  number  and  intensity,  and  the  solution  o 
the  problem,  like  that  of  the  resolution  of  various  forces  in  mi 
chanics,  has  become  m<>re  complex.  Yet  the  result  is  in  the  Ud 
of  progress,  in  the  direction  of  securing  to  each  individual  tb 
largest  liberty  for  his  personal  endeavors,  and  for  society  at  larg 
the  greatest  amount  of  material  for  its  collective  comfort  and  wel 
being. 

Upon  the  nett  century  of  our  national  life,  we  start  from  a  poii 
which  has  been  reached  by  the  labors  of  two  centuries,  and  wit 
the  collected  experience  of  the  generations  which  have  precede 
us,  with  the  organized  appliances  which  their  labors  have  pn 
pared  for  us,  to  carry  forward  still  further  the  process  of  indui 
trial  development,  and  afford  in  our  turn  the  evidence  that  th 
moral  progress  of  mankind  is  best  secured  by  liberty. 


SEWING    MACHINES. 
:4kli  AXEXioAH  nrmtrioir.  —  Ah  ktidbrcb  of  tbb  *fnuT  or  modekm  ti 


The  introdnction  of  tho  sewing  macbino,  by  which  the  slow  and 
fedions  proceea  of  h&n4  aewing  is  so  largely  done  away  with,  is 
due  entirely  to  American  ingenuity  and  enterprise.  Such  an  ap- 
plication of  the  modem  spirit  of  industry,  which  Beeks  in  every  way 
to  dignify  labor  by  lifting  it  above  the  plane  of  drudgery,  and  by 
introducing  the  necessity  for  brains,  as  well  as  simple  muscular 
force,  into  all  the  operations  of  industry,  tends  to  make  the  opera- 
tive more  of  a  human  being,  exercising  in  his  business  of  life  more 
of  the  faculties  which  form  the  distinctive  characteristic  of  man 
ia  the  hierarchy  of  nature,  and  is  analogous  to  the  political  equality 
which  underlies  the  theory  of  onr  government,  and  which  seeks  to 
make  of  any  individual  of  the  body  politic  a  citizen,  conscious  of 
the  responsibilities  of  such  a  position,  instead  of  a  subject  depen- 
dent upon  others  for  a  knowledge  of  his  dntfcs  or  his  rights. 

The  steps  which,  before  the  completion  of  a  practically  working 
machine,  were  made  in  this  general  direction,  will  be  seen  to  have  , 
been  only  such  as  in  no  way  detract  from  the  claim  of  America  to 
have  originated  and  perfected  this  Industrial  appliance.  The  ulti- 
mate e0ect«  of  the  sewing  machine,  though  by  no  means  yet  fully 
attained,  are  stilt  already  sufficiently  manifest  to  justify  the  asser- 
tion that  this  invention  ranks  Bmong  the  foremost  of  this  century. 

(47) 
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The  earliest  patent  whfch  appeais^'io  have  been  granted  for  a 
machine  to  improve  or  fiicilitate  the  procesfl  of  sewing,  was  grant- 
ed in  England,  on  the  24th  of  July,  1756,  to  Charles  P.  Weisen- 
thal,  for  an  improved  method  of  embroidering".  Under  this  patent 
he  claimed  a  needle,  pointed  at  both  enda,  and  having  the  eye  in 
the  middle,  so  that  it  could  be  passed  both  ways  through  the  cloth 
without  being  turned  round.  The  next  patent  was  granted  to 
Robert  Alsop,  in  It 70,  for  the  use  of  two  or  more  shuttles  in  em- 
broidery, their  purpose  being  to  secure  the  stitches.  In  1804 
John  Duncan  took  out  a  patent  for  an  improved  process  by  the 
use  of  barbed  or  hooked  needles,  by  which  the  loops  were  made 
and  secured  somewhat  as  the  stitch  is  made  in  the  single-thread 
sewing  machine.  In  1807  James  Winter  patented  in  England  an 
appliance  for  sewing  leather  gloves,  the  importance  of  which  here 
arises  only  from  the  fact  that  the  material  was  held  in  position  by 
metallic  jaws,  thus  leaving  the  operator's  hands  free.  On  July 
17,  1830,  a  French  patent  was  granted  to  M.  Thimonier  for  a  ma- 
chine to  do  crochet  work,  which  could  also  be  applied  to  sewing. 
In  this  machine  a  hooked  needle  was  used.  In  1848  this  machine 
was  improved  by  M.  Maguin,  a  partner  of  the  inventor,  and  in 
1851  was  exhibited  in  the  great  London  World's  Fair  of  that  date. 
None  of  these  machines,  however,  were  intended  really  for  the 
purpose  which  the  sewing  machine  performs,  and  are  mentioned 
here  simply  because  each  of  them  in  turn  was  a  partial  step 
in  the  use  of  some  mechanical  process,  which  was  afterwards  in- 
troduced in  the  sewing  machine. 

In  the  Patent  Office  at  Washington  is  the  model  of  a  **  machine 
to  sew  a  straight  seam,"  which  was  patented  February  21,  1842, 
by  James  Greenough,  of  Washing^n.  This  machine  made  what 
is  known  as  the  "  shoemaker's  stitch."  The  needle  was  made 
with  the  eye  in  the  centre,  and  pointed  at  both  ends,  being  pushed 
through  and  then  drawn  back  by  means  of  pinchers.  In  1843 
other  patents  were  granted  to  Q.  R.  Corliss  and  B.  W.  Bean. 
Bean's  machine  worked  by  crimping  the  material,  by  running  it 
through  corrugated  rollers,  and  then  sewed  by  thrusting  a  needle 
through  the  folds,  thus,  in  fact,  basting  it.  Another  machine  was 
patented  in  1844,  by  Rogers.  The  next  year,  1846,  Elias  Howe, 
Jr.,  patented  his,  on  September  10.  This  was  the  first  practicable 
machine  for  sewing. 

Though  not  patented  until  this  year,  Mr.  Howe  had  invented 
the  machine  some  years  before,  and  working  without  the  knowl- 
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edge  of  what  had  been  done  before  by  others,  he  had  used  some 
devices  which  others  had  used,  but  had  so  combined  them  in  novel 
shapes  or  arrangements  that  the  machine,  as  a  whole,  was  entirely 
his  own  invention.  His  patent  claims,  substantially,  the  use  of  a 
needle  with  the  eye  in  the  point,  and  a  shuttle  for  the  purpose  of 
uniting  two  edges  in  a  seam,  or  their  equivalent,  making  the  stitch 
by  interlocking  two  threads.  He  improved  his  machine  as  origi- 
nally invented,  but  failed  in  exciting  sufficient  attention  to  it, 
either  in  the  United  States  or  in  England,  to  raise  the  capital 
necessary  for  its  successful  introduction  into  popular  use.  His 
attempts  to  do  this  exhausted  his  means,  and  reduced  him  to 
great  poverty. 

Though  he  afterwards  received  very  large  amounts  of  money 
from  the  subsequent  inventors,  who  manufactured  their  machines 
under  a  royalty  to  him  for  the  use  of  the  appliances  governed  by 
his  patent,  yet  the  heavy  expenses  of  the  lawsuits  he  was  forced 
to  undertake  to  enforce  his  claims  absorbed  so  much  of  the  money 
he  received  that  he  died  in  comparative  poverty. 

While  Howe  was  attempting  to  introduce  his  machine  to  notice, 
the  attention  of  inventors  began  to  be  turned  to  the  subject  of 
sewing  machines,  and  patents  for  improvements,  modifications,  or 
new  arrangements  of.  the  parts  began  to  flow  in  a  steady  stream 
from  the  Patent  Office.  Between  the  year  when  Howe*s  patent 
was  issued  to  the  year  1871  nearly  one  thousand  difierent  pat- 
ents relating  to  sewing  machines  have  been  issued,  and  as  many 
applications  for  patents  have  been  rejected.  Of  this  number  thirty- 
seven  were  issued  in  1857,  seventy-two  in  each  of  the  two  suc- 
ceeding years,  and  with  an  average  of  nearly  fifty  for  each  year 
until  1869,  when  eighty-eight  patents  were  issued,  being  the  largest 
number  in  any  single  year  up  to  that  date. 

Of  all  these  patents,  of  course  the  large  majority  have  never 
been  carried  so  far  as  the  production  of  machines  for  popular  use, 
while  many  of  them  were  simply  for  modification  and  improve- 
ments upon  the  mechanical  devices  already  in  use,  or  for  new 
combiuations  of  them.  At  present,  therefore,  all  the  sewing  ma- 
chines presented  before  the  public  may  be  classed,  according  to 
the  variety  of  stitch  they  make,  into  three  classes. 

The  first  are  those  sewing  machines  which  make  the  lock-stitch, 
using  two  threads,  and  consequently  a  shuttle.  The  use  of  this 
kind  of  stitch  consumes  about  two  and  a  half  yards  of  thread  in 
sewing  a  seam  a  yard  long. 
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The  next  kind  of  stitch  is  the  loop  or  double-chain  stitch, 
which  consumes  about  six  yards  of  thread  in.  sewing  a  seam  a 
yard  in  length. 

The  third  class  is  the  clmin-stitch,  or  tho  twisted  loop-stitch, 
which  is  mado  with  a  single  thread,  and  consumes  about  four 
yards  of  thread  in  sewing  a  seam  a  yard  in  lengths 

In  the  Paris  Exposition  of  186*7  there  were  numerous  machines 
exhibited  which  made  the  loop  or  the  chtonwstitch,  but  not  one  of 
them  was  noticed  by  the  international  juries  as  deaerving  of  men- 
tion for  any  special  merit. 

The  classification  of  sewing  machines,  made  by  a  committee 
appointed  by  the  American  Institute  of  New  York  for  the  purpose 
of  examining  their  comparative  merits,  was  as  foUows :  -*- 

The  committee  divided  them  into  four  classes,  ran^ng  them  in 
the  order  of  tiieir  merits.  The  first  class  included  the  shutUe  or 
lock'Stitch  machines,  made  for  family  use,  and  the  committee  as- 
signed this  position  to  nmchines  of  this  kind  on  account  of  the 
"  elasticity,  permanence,  beauty,  and  generd  desirableness  of  the 
stitching  when  done,''  and  also  for  the  wide  range  of  its  ap- 
plication. 

The  second  class  made  by  the  committee  embraced  the  ^uilde  or 
lockstitch  machines,  intended  for  manufacturing  purposes. 

The  third  class  included  the  double  dMin-aUtch,  while  tho  fourth 
class  included  the  single  thread,  tambour,  or  chain-»titch  machine^. 

Of  the  first  and  second  class,  the  Weed,  the  Ilowe,  the  Singer, 
the  Wheeler  and  Wilson,  the  Florence,  and  otheira  are  the  chief 
representatives.  Of  the  third  class,  the  Grover  and  Baker  is  the 
chief  representative.  Of  these,  while  the  committee  acknowl- 
edged that  this  stitch  can  be  used  most  successfully  for  em- 
broidery purposes,  yet  they  objected  to  it  from  the  fact  that  it 
consumes  so  much  more  thread  than  the  others,  and  leaves  a  ridge 
projecting  upon  one  side  of  the  seam,  which  makes  it  unfit  for 
many  garments. 

In  the  fourth  class  the  Willcox  and  Oibbs  is  the  chief  represen?- 
tative.  With  these  machines  the  committee  considered  that  the 
tendency  of  the  stitch  to  ravel  formed  so  serious  an  objection  that 
they  refused  to  recommend  it  for  a  premium. 

Of  the  various  machines,  therefore,  the  question  of  the  best  be- 
comes narrowed  down  to  the  consideration  as  to  which  of  those 
making  the  lock-stitch  has  the  most  special  claims  to  consideration. 
Not  only  does  the  verdict  of  the  judges  maintain  this,  but  it  would 
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seem  to  be  ifco  ihe  judgmettfe  of  the  pabtic,  wbo,  as  consumers,  are 
practically  interested  in  deciding  between  the  adverse  claims  put 
fbrward  bj  the  various  machines  offered  for  their  acceptance. 
This  becomes  evident  when  it  is  remembered  that  at  least  fiire- 
sixtbs  of  the  madiines  manufactured  «nd  used  in  the  world  are 
machines  which  make  the  lock-stitch. 

Machines  making  the  lock-stitch  sm  all  good  machines,  and 
have  been  practically  tested  by  so  many  thousands  that  it  would 
be  absurd  to  deny  that  they  do  their  woi4c  well.  The  claim  of 
any  one  of  them  to  being  su|)erior  to  the  othero  must  depend  upon 
certain  technical  points  in  which  it  is  superior  to  the  others. 
By  a  careful  comparison  of  these  machines,  it  is  evident  that  the 
Weed  machine,  which  obtained  the  highest  prize  at  the  Paris 
Exposition  of  1867,  was  then  rightly  Judged,  and  is  to-day,  for 
fbnily  use,  the  best  there  is. 

Nor,  after  a  careful  consideration  of  t^e  fbllowing  points,  can 
tny  one  withotrt  prejudice  fail  to  come  to  the  same  opinion.  In 
the  first  place  it  isihe  simplest  in  its  construction  ;  it  has  a  straight 
needle  ;  it  will  readily  stitch  either  thick  or  thin  material ;  the  upper 
and  lower  thread  have  the  same  tension  —  a  most  important 
point ;  it  will  work  as  well  with  botfi  threads  of  the  same  thick- 
less ;  its  needle  can  be  set  without  the  use  of  a  screw-driver,  or 
any  other  tool ;  the  needle  is  moved  perpendicularly,  instead  of  at 
the  end  of  an  arm,  by  which  it  is  moved  through  the  eegment  of 
a  circle.  This  is  an  important  point,  since  the  differences  of  the 
atmosphere  afihct  the  length  of  the  arm,  so  that  to  this  cause  the 
best  judges  assign  the  singular  "  fits  "  which  so  often  affect  sew- 
ing machines  when  they  refuse  to  work  correctly.  Its  machinery 
is  below  the  table,  where  it  is  free  from  dust.  It  is  so  well  bal- 
anced that  it  is  worked  both  easily  and  noiselessly.  These  points 
and  others  of  less  importance  were  allowed,  in  the  Maryland  In- 
stitute, in  1869,  to  constitute  the  superiority  of  the  Weed  machine 
over  its  competitors,  and  to  entitle  it  to  the  highest  premium. 

Now  that  the  sewing  machine  is  so  popularly  accepted,  and  the 
demand  has  risen  to  such  proportions  that  to  supply  it  requires  a 
production  of  nearly  two  thousand  machines  a  day,  or  over  six 
hundred  thousand  a  year,  the  best  mechanical  ingenuity  in  the 
country  finds  in  it  a  most  profitable  field  for  employment,  and  the 
workmanship  displayed  in  the  machines  from  the  best  manufac- 
turers is  exquisitely  perfect. 

It  is  no  longer  a  question  concerning  the  practicability  of  sew- 
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Tiriations  in  the  length  of  the  stitches  which  are  caused  by  their 
springing. 

The  uneven  tension  between  the  upper  and  lower  threads,  which 
all  experts  know  is  an  objectionable  feature  in  almost  all  the  ma- 
chines lieretofore  made,  is  also  avoided  in  the  Weed  machines  by 
tlie  introduction  of  a  delicate,  aciyustable  pad  arranged  in  the  shut- 
tle, and  under  which  the  thread  passes.  Its  tension  is  thiisf 
secured  without  the  necessity  for  the  short  curves  and  comers, 
by  which  it  is  chafed,  and  which  have  heretofore  rendered  it  im 
possible  to  secure  a  perfect  tension. 

With  the  upper  thread,  also,  in  the  sewing  machines  as  con-' 
Btructed  ordinarily,  the  tension  is  secured  by  passing  the  thread 
round  corrugated  wheels,  or  between  disks,  or  under  a  spring  or 
clamp. 

All  of  these  various  methods  are  objectionable.    The  corrugated 

wheels  may  stick ;  or,  when  the  thread  passes  between  disks,  the 

twist  in  the  thread  is  destroyed ;  or,  in  this  case,  as  also  when  it 

parses  under  a  clamp,  a  knot,  or  any  unevenness  in  the  thread 

it4»elf,  makes  a  difficulty  in  the  way  of  its  even  tension  and  regular 

Bixpply. 

In  the  G.  F.  machine,  however,  these  objections  are  all  overcome 

by  the  introduction  of  a  vibrating  or  an  anti-friction  pad,  which 

adily  adjusts  itself  to  any  ordinary  imperfection  in  the  thread, 

d  renders  all  unevenness  of  the  tension  impossible. 

These  improvements  in  the  tension  obviate  the  difficulties  which 

l^sive  heretofore  been,  perhaps,  the  most  evident  in  the  way  of 

porfecting  the  sewing  machine,  and  their  advantage  will  appear 

^iianifest  to  any  one  practically  acquainted  with  the  use  of  sewing 

'Uacbines. 

In  this  machine,  also,  the  shuttle  is  driven  by  a  ball  and  socket 
i^int,  which  is  universally  acknowledged  to  be  the  best  mechanical 
device  known  for  imparting  motion  ;  while  all  the  joints  and  bear- 
^gs  in  its  mechanism  are  arranged  to  be  so  adjustable  that  any 
^ear  which  may  arise  from  long-continued,  constant  use,  for  manu- 
fecturing  or  other  purposes,  may  be  readily  taken  up  without 
trouble  to  the  operator,  or  expense  for  repairing.     This  is  an  im- 
provement which  appeals  most  forcibly  to  those  who  have  had 
experience  in  the  use  of  sewing  m^hines  for  industrial  purposes. 
The  increase  of  the  coninim)rtion  of  sewing  machines  has  raised 
tbeir  manufacture  to  one  of  the  most  important  of  the  mechanical 
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iadaatrtes  of  ^c  country,  and  the  economic  valne  to  ^e  c 

of  the  organization  of  industry  is,  perbape,  nowhere  ehown  more 

strikingly  than  in  this  branch  of  manufactures. 

With  the  first  introduction  of*  titc  sewing  machine,  its  cost  ap- 
peared to  be  an  almost  effectual  bar  to  its  general  acceptance.  It 
would  cost  to-day  some  hundreds  of  dollars  for  a  mechanic  to  make 
a  single  sewing  machine,  fhim  a  model  before  him  ;  and  tbe  first 
sewing  machines  made  cost  fUlly  this  amount. 

The  first  Introduction  of  sewing  machines  was  less  than  thir^ 
years  ago,  and  yet,  at  that  time,  H  has  been  stated  that  the  origi- 
nal invcntof  conld  not  have  filled  an  order  fbr  a  dozen  machines 
at  a  less  price  than  five  hundred  dollars  each.  There  was  not  the 
machinery  in  existence  to  make  the  various  parts,  and  they  bad, 
consequently,  to  be  all  made  by  the  tedious  and  expensive  process 
of  hand  labor.  Now,  however,  in  a  wetl-fhmisbed  and  properly- 
organized  manu&ctory,  like  that  of  the  Weed  Company,  every  aid 
of  machinery  is  made  use  of,  Mid  sewing  machines,  constructed 
with  a  perfection  of  accuracy  which  it  woald  have  been  impossible 
to  attain  thirty  years  ago,  are  now  made  in  targe  numbers  daily, 
and  sold  at  a  price  which  places  them  within  the  reach  of  every 
family  of  thrifty  habits. 

The  influence  of  the  change  ilT  our  methods  of  domestic  labor, 
which  the  sewing  machine  has  been  chiefly  instrumental  in  pro- 
ducing, can  hardly  be  overestimated.  We  have  seen  only  its 
beginning.  The  greater  intensity  and  activity  of  the  social  forces 
set  in  action  by  the  new  spirit  of  industry,  and  tbe  exteuaion  of 
the  means  for  enjoying  tiie  luznry  of  propriety  in  dress  among  all 
classes,  will  produce  in  our  social  organization  a  change  similar  to 
that  produced  in  the  political  world  by  the  extension  of  political 
rights  and  responsibilities. 

We  live  in  an  age  of  universal  ideas,  and  the  material  questions 
of  the  time  are  rising  to  claim  their  propqr  position  as  the  trufy 
moral  questions,  which  must  be  answered  in  the  interest  of  no  one 
clase,  but  of  all. 


PKINTING  AND  THE  PRINTING  PRESS. 


mOBRM   OF  VBB   AKT. — BLOCE-BOOXe. — DliOOTBKT  OF 


rsa. — BFLBIIDID    •PBCIMBBS    OP    rTPOOKAPar. — SPREAD    OF    TBB   ABt   M 

niBOrB.  — VBB  mar  FBE«aE«  ■*  ahkkica.— tbb  caubbidob  "mnvBa* 

-n'H   PEIKTBK.  —  FBAKKLIH'I    FBBM.  —  FBAOTI- 


Tae  discovery  of  the  art  of  lctte^p^e88  printing  is  the  glory  of 
the  fifteoDth  century ;  but  the  germ  of  the  art  existed  more  than 
three  thousand  jeara  before,  when  the  Egyptians  engraved  raised 
characters  and  symbols  upon  tiles  and  cylinders,  which  were  after- 
wards impressed  upon  soft  clay  tablets,  which  were  Uien  baked 
and  hardened.  These  are  supposed  to  be  records,  and  the  use  of 
stamps,  from  which  many  impressions  could  be  taken,  shows  that 
the  purpose  was  multiplication,  to  disseminate  informatioD.  With 
these  have  been  found  clay  and  porcelain  figures,  on  which  the 
characters  were  evidently  impressed  singly,  aide  by  side,  by 
stamps.  The  ruined  cities  of  Asia  also  exhibit  similar  apecimens, 
and  Mr.  Layard  declares  that  "the  most  common  mode  of  hecp- 
bg  records  in  Assyria  and  Babylon  was  on  prepared  bricks,  tiles, 
or  cylinders  of  clay,  baked  after  the  inscription  was  tmpresscd." 
European  public  museum  a  and  private  collectioaa  contain  many  of 
these  curiosities  of  the  first  steps  taken  in  the  art  of  printing. 

It  is  strange  that  the  Greeks  and  Romans  were  slower  in  dis- 
covering even  this  initial  step  in  the  art.  The  earlier  specimens 
of  Roman  pottery,  many  of  them  exhibiting  exquisite  taste  in 
manufacture,  show  almost  no  attempts  at  the  impression  of  dv- 
4  (60 
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signs  or  characters  ;  and  that,  too,  when  their  monuments  and 
public  buildings  bore  sculptured  legends  and  inscriptions  in  tlie 
Roman  letters  which  we  use  to-day.  But  the  first  attempt  was  an 
immense  step  in  advance.  They  made  stamps  of  different  sizes, 
bearing  on  their  faces  names  and  legends  in  raised  characters  re- 
versed. These  were  of  bronze  or  brass,  and  unquestionably  were 
used  to  make  impressions  by  means  of  ink  or  colors  upon  papy- 
rus, cloth,  or  parchment.  One  of  them,  preserved  in  the  British 
Museum,  has  a  face  two  inches  by  four-fifths  of  an  inch,  with  let- 
ters and  a  border,  which  are  here  given  in  facsimile.     It  is  the 

signet  (S  N.)  of  C.  I.  ( Caiua 


CICAECILI 
HERMIAE   SN 


Julius)  C.ECILIVS   HER- 

MIAS,    and    with    modern 

printer's    ink   it  makes   a 

clear    and    handsome    im- 

I     pression  upon  paper,  while 

the  ring  or  handle  on  the 

back   leaves   no   doubt  whatever  of  its   object   as  a  stamp  for 

printing. 

That  the  Romans  of  that  period  should  have  just  missed  the 
discovery  of  block-printing  by  the  page,  which  the  Chinese  claim 
to  have  known  before  the  Christian  era,  is  indeed  surprising.  In 
fact,  there  has  been  no  material  improvement  in  Chinese  printing 
from  its  beginning,  and  for  obvious  reasons  —  their  written  lan- 
guage contains  from  eighty  thousand  to  one  hundred  thousand 
characters,  so  that  block-printing  would  be  easier  and  more  rapid 
than  the  use  of  movable  type,  since  the  number  of  characters  re- 
quired 7 —  at  least  sixty  thousand  —  would  make  composition  quite 
impracticable. 

But  from  the  Roman  stamps  and  (claimed)  Chinese  block-print- 
ing, centuries  elapsed  before  comparatively  civilized  nations  knew 
even  this  much  of  the  art.  Of  course  wood-cutting  was  the  be- 
ginning ;  first  for  the  manufacture  of  playing-cards,  certainly  as 
cady  as  in  the  fourteenth  century  ;  and  then  followed  many  rude 
engravings,  generally  of  scriptural  subjects,  with  legends  or  texts 
annexed.  Prominent  among  these  was  the  "  Poor  Man's  Bible," 
conjaisting  of  forty  leaves  from  as  many  different  blocks.  In  this 
book,  and  in  the  Canticlea,  and  the  Speculum,  certain  pages  were 
priMed  from  movable  type,  and  with  this  fact,  admitted  by  bibliogra- 
phers^^comes  at  last  the  great  discovery  of  letter-press  printing. 
.  £.ut.Vfho  was  the  discoverer  7     Harlem  claims  it  for  Koster  (^t 
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Castos),  Strasbourg  for  Mentelin,  and  Mentz  for  Guttemberg.  It 
is  not  intended  here  to  more  than  mention  the  discussion,  which 
extended  over  three  centuries,  and  space  permits  only  the  briefest 
statement  of  the  prominent  and  really  important  facts  in  the  earlier 
history  of  the  art.  It  is  probable  that  many  of  the  small  tracts, 
printed  on  movable  type  previous  to  1440,  were  issued  by  Koster. 
The  actual  invention  of  letter-press  printing  is  now,  however,  al- 
most universally  attributed  to  Guttemberg. 

John  Guttemberg,  of  Mentz,  was  the  first  to  cut  type  from 
metal,  and  he  aflerwards  cut  matrices  in  which  type  were  cast. 
He  was  a  man  of  means,  but  these  were  exhausted  in  experiments. 
He  then  applied  to  John  Faust  (or  Fust),  a  wealthy  citizen  of 
Mentz,  to  whom  he  revealed  his  plans,  and  who  became  his  part- 
ner. Subsequently  was  associated  with  the  two  Peter  Schoeifer, 
a  scribe,  to  whom  many  attribute  the  invention  of  the  matrices  for 
type-casting.  In  1465,  or  thereabouts,  —  for  the  volume  has  no 
date,  —  this  firm  printed  the  famous  "  Mazarine  Bible." 

Faust  and  Schoeflfer  separated  from  Guttemberg,  and,  in  August, 
1457,  issued  the  celebrated  Psalter,  printed  on  large,  cut  type,  and 
the  first  book  which  ever  bore  the  date,  place  of  issue,  and  names 
of  printers.  In  1462  they  printed  the  famous  Latin  Bible,  and  in 
1465  they  printed  Cicero  de  Officiis,  in  which  occurs  the  first 
Greek  type.  Together  Faust  and  Schoefler  printed  ten  books,  and 
after  his  death,  Schoefier  carried  on  the  business  for  thirty-five 
years,  during  which  he  issued  many  books.  The  type  used  was 
what  is  called  Gothic,  with  illimiinated  initial  letters,  generally 
done  by  hand,  though  Faust  and  Schcsfier  printed  them  in  two 
colors.  Parchment  and  paper  were  used  indiscriminately.  Of  the 
character  of  the  work  and  the  mechanical  skill.  Dr.  Dibdin,  the 
bibliographer,  says,  "  Everything  is  perfect  of  the  kind  —  the  pa- 
per, the  ink,  and  the  register." 

Guttemberg  died  in  1467,  poor,  it  is  believed,  and  unhonored,  it 
is  known.  It  was  reserved  for  a  later  century  to  rescue  his  name 
from  the  obscurity  into  which  it  fell.  Not  one  of  his  books  bears 
his  imprint,  and  others  derived  the  immediate  emoluments,  and, 
for  a  long  time,  the  sole  honor  of  his  inventions. 

Unless  we  except  Mentelin,  of  Strasbourg,  who  printed  books 
u  early  as  1460,  for  a  long  time  the  Mentz  printers  had  the  mo- 
nopoly of  their  art,  and  were  sworn  not  to  reveal  it.  But  the  cap- 
lure  of  the  city  by  Count  Adolphus  of  Nassau,  in  1462,  not  only 
interrupted  the  labors  of  Faust  and  Schoeffer,  but  scattered  their 
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workmen  to  other  cities ;  bo  that  within  eighteen  years  the  art  had 
so  spread  that  there  were  ninety-four  printing-offices  in  full  opera- 
tion in  different  European  cities.  Nicholas  Jenson,  who  learned 
his  trade  at  Mentz,  had  the  honor,  at  Venice,  in  1471,  of  lotrodoe- 
ing  the  Roman  type,  which  is  used  to-day.  To  the  famed  Aldine 
Press,  established  by  Aldus  Manutius  at  Venice  in  1488,  we  owe 
the  Italic  letter.  The  earlier  printers  used  only  the  period  and 
colon;  the  comma  was  introduced  many  years  later;  and  in  the 
first  printed  books  capitals  were  rarely  used  in  beginning  sen- 
tences. 

William  Caxton  carried  the  new  art  to  England  in  1474,  and 
printed  ''  The  Game  of  Chess,"  the  first  book  in  London.  His 
press  was  in  one  of  the  chills  of  Westminster  Abbey.  The 
scarcely  less  famous  Wynkyn  de  Worde  was  Oaxton's  successor. 
Presses  were  speedily  established  at  Oxford,  St.  Albans,  and  Gam- 
bridge.  The  introduction  of  printing  at  other  important  points  te 
as  follows  :  — 

Paris,  1470 ;  Florence,  1471  ;  Antwerp,  1476  ;  Geneva,  1478  ; 
Vienna,  1482 ;  Stockholm,  1483 ;  Copenhagen,  1493 ;  Cracow, 
Munich,  and  Amsterdam,  1500  ;  Edinburgh,  1507  ;  Dublin,  1551 ; 
and  Mexico,  1569. 

Seventy  years  later,  in  1639,  the  first  printing  press  in  the 
American  colonies  was  set  up  at  Cambridge,  Massachusetts.  It 
was  procured  by  subscription  (the  Rev.  Jesse  Glover  acting  as 
agent)  from  Amsterdam,  and  was  given  to  the  college,  with  a  fount 
of  type  of  forty-nine  pounds  ;  so  that  it  may  be  assumed  to  be  the 
beginning  of  the  present  "University  Press.''  The  first  issue 
from  this  press  was  the  "  Freeman's  Oath  ;  "  next,  "  An  Almanac 
for  New  England,  calculated  by  William  Pierce,  Mariner ; "  and 
next  a  metrical  version  of  the  Psalms.  On  this  press  was  printed, 
in  1663,  the  first  edition  of  "  Eliot's  Indian  Bible."  It  was  wholly 
set  by  an  Indian,  was  three  years  going  through  the  press,  and 
was  the  first  Bible  printed  in  America.  Stephen  Daye  was  the 
first  printer  at  Cambridge,  and  he  received  a  grant  of  three  hun- 
dred acres  of  land  on  that  account. 

William  Penn  brought  William  Bradford,  printer,  to  Pennsylva- 
nia, in  1686,  and  established  a  press  in  Philadelphia.  In  1692 
Mr.  Bradford  was  invited  to  establish  a  printing-house  in  New 
York,  with  the  inducement  of  forty  pounds  a  year,  and  the  "  privi- 
lege of  printing  on  his  own  account,"  which  he  accepted  ;  and 
the  first  printed  issue  in  that  province  is  a  proclamation,  bearing 
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late  of  that  year.  At  New  London,  Oonnecticut,  a  press  was  set 
ap  in  1709  ;  at  Annapolis,  Maryland,  1726  ;  at  Williamsburg, 
Virginia,  1729 ;  at  Charleston,  South  Carolina,  1730 ;  at  New- 
port, Rhode  Island,  1732.  At  Newport,  by  the  by,  in  the  old 
Mercury  office,  was  used  for  many  years  a  press  brought  from 
Boston,  on  which  Benjamin  Franklin  worked  as  a  "  ball  boy.'' 
rhis  curiosity  is  now  the  property  of  the  United  States  govern- 
ment, and  is  in  the  Patent  Office  at  Washington.  Other  presses 
s^ere  established  as  follows  :  At  Woodbridge,  New  Jersey,  1762  ; 
Gkt  Newbem,  North  Carolina,  1755  ;  at  Portsmouth,  New  Hamp- 
shire, 1756  ;  Savannah,  Georgia,  1762.  K^entucky  had  a  printing 
press  in  1786 ;  Tennessee  in  1793.  William  Maxwell  set  up  a 
press  in  Cincinnati,  Ohio,  in  1793.  The  first  printing  west  of  the 
Bfississippi  was  at  St.  Louis,  in  1808,  by  Jacob  Hinkle.  Louisi- 
ana had  a  press  immediately  afte|  her  acquisition  by  the  United 
States ;  Michigan  liad  a  press  in  1809,  and  Mississippi  in  1810. 
Halifax  boasts  of  a  printing  office  in  1751,  and  Quebec  in  1764. 

To  go  back  briefly  to  the  early  European  printers :  Before  the 
jear  1500  almost  every  known  manuscript  of  antiquity  was  print- 
ed. These  were  in  quartos  or  in  folios,  generally  on  parchment, 
with  initial  letters  superbly  colored  and  gilded  by  hand  ;  and  this 
practice  was  long  continued,  till  very  beautiful  initial  letters,  cut 
on  wood,  were  substituted.  Many  of  these  printed  volumes,  with 
all  our  boasted  "  advance  in  the  art,"  have  never  been  surpassed 
in  mere  mechanical  execution,  and  certainly  not  as  works  of  art. 
Some  of  these  volumes  exhibit  now  ink  of  a  dense  blackness,  and 
colored  inks  of  a  brilliancy  which  no  books  of  modem  times  can 
show.  For  in  the  days  when  the  press  was  almost  wholly  devoted 
to  the  production  of  sumptuous  Bibles  for  cathedrals,  and  superb 
copies  of  the  classics  for  libraries,  or  for  wealthy  purchasers, 
printing  was  a  luxury,  and  not,  as  now,  a  necessity.  The  march 
of  centuries,  and  the  universal  diffusion  of  the  art,  have  naturally 
compelled  vast  improvements  in  presses,  paper,  type,  and  office 
material ;  but  the  art  itself,  in  taste,  correctness,  and  practical 
skill,  has  not  greatly  improved.  Printing  is  printing,  and  those 
who  compare  the  mere  letter-press  of  to-day  with  that  exhibited  in 
the  volumes  of  Guttemberg  and  his  contemporaries  will  declare 
that  the  art  sprang  forth,  Minerva-like,  full  grown. 

With  this  condensed  historical  sketch  of  the  origin  and  progress 
of  printing  in  the  past,  we  proceed  to  consider  the  present  process 
<{f  book-making. 


M  rsninBO  A]n>  tbb  fbihtinq  press. 

When  the  manascript  or  "  copy  "  of  a  woA  to  be  printed  is  n- 
ceired  in  the  "  compoeiiig-room,"  it  is  spportioaed  in  "takes" 
among:  the  "  compositors, "  who  are  to  set  it  up  in  type.  Each 
compositor  faaa  before  him,  on  a  stand,  two  "  caaes,"  which  slope 
towards  bim  in  angles  convenient  to  his  hand,  the  upper  case  be- 
ing more  inclined  than  the  lower  one.  The  upper  case  is  divided 
into  oinety-eigbl  equal  spaces  or  "  boies,"  and  the  part  on  the  left 
of  the  broader  division  is  devoted  to  CAPITAL  letters,  figures, 
particular  "  sorts,"  etc.,  while  the  right  contains  the  shall  capi- 
tals, accented  letters,  and  references.  The  letters  and  figures 
are  arranged,  with  one  or  two  exceptions,  in  alphabetical  and 
numerical  order  from  left  to  right.  The  lower  case  is  divided  into 
fiftj-four  boxes  of  vaiying  size^  according  to  the  average  occur- 
rence of  the  letters,  containing  the  small  Ifrtters,  punctuation 
points,  figures,  and  spaces  of  diSerent  sizes. 

The  "  lower-case  "  letters  are  not  arranged  in  alphabetical  or- 
der ;  if  they  were,  the  work  of  the  compositor  would  be  doubled  ; 
but  the  larger  boxes,  which  hold  the  most  frequently-recurring  let- 
ters, are  in  the  centre  of  the  case,  nearest  at  hand.  Separate 
cases,  simUarly  arranged,  contain  the  ilaUc  letters,  and  there  are 
still  other  cases  for  accented  (&)  and  diteresis  (e)  vowels,  superi- 
ors (*'''>°),  fractions,  etc.  The  compositor  never  looks  at  the  face 
of  the  letter,  but,  apparently  without  effort  of  the  mind,  puts  his 
fingers  in  the  particular  box  where  the  letter  should  be. 

Placing  his  copy  before  him  on  the  upper  case,  the  compositor 
takes  in  his  loft  hand  a  "  composing-stick,"  which  is  a  steel  firane 
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with  a  slide,  which  can  be  adjusted  and  fixed  to  the  " 

or  width  of  the  page.     In  the  stick  ie  a  thin  brass  or  steel  "  rale," 

on  which  to  slip  the  types  to  their  places,  and  to  prevent  the  line* 
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already  set  from  falling  over.  Reading  a  few  words  of  the  copy, 
the  compositor  takes  a  capital  letter  from  the  upper  case,  and  suc- 
ceeding letters  from  the  lower  case,  one  by  one,  with  a  '*  space  " 
at  the  end  of  each  word,  securing  the  increasing  line  in  its  place 
with  his  thumb  till  the  line  ends.  If  the  words  with  the  spaces 
do  not  fill,  or  if  they  crowd  the  line,  the  compositor  gains  by 
"  spacing  out ;  '^  i.  e.,  by  putting  in  more  or  thicker  spaces,  or, 
on  the  other  hand,  takes  out  the  thick  spaces,  substituting  thinner 
ones,  taking  care  that  his  "  matter  "  shall  not  look  too  close  or 
too  open,  till  the  line  tightly  fills  the  stick.  This  is  "justifying.'' 
He  then  takes  out  his  rule,  places  it  in  front  of  the  line  just  set, 
and  repeats  the  operation  till  his  stick  is  full.  If  the  matter  is  to 
be  **  leaded," — that  is,  if  the  lines  are  to  be  more  apart, — the  com- 
positor,  after  setting  each  line,  and  J)efore  removing  his  rule,  places 
before  the  line  one  or  more  thin  pieces  of  metal,  called  ''  leads," 
which  are  of  the  exact  width  of  the  page,  and  not  higher  than  the 
spaces.  The  stickful  is  then  "  emptied  ;  "  that  is,  by  a  dexterous 
operation  the  compositor  lifts  the  lines,  and  places  them  upon  a 
flat  surface,  usually  of  brass,  with  a  rim  to  sustain  the  standing 
type,  and  called  a  i'  galley." 

Compositors  are  usually  paid  by  the  "thousand,"  not  a  thou- 
sand letters,  but  for  the  space  occupied  by  a  thousand  of  the  let- 
ter *'  m,"  and  the  payment  is  for  "  corrected  "  matter. 

Proof-readino. 

The  matter  on  the  galley  is  divided  into  pages,  the  head  lines 
are  added,  "  proofs  "  are  taken  by  hand  on  a  press  for  that  pur- 
pose, and  are  sent  to  the  proof-reader.     He  first  looks  over  the 
proof,  and  satisfies  himself  as  to  all  the  technical  points,  whether 
the  directions  given  have  been  followed,  and  marks  whatever  he  finds 
wrong.     An  assistant  —  generally  a  boy  —  then  reads  the  copy, 
while  the  proof-reader,  with  vigilant  eye,  sees  that  copy  has  been 
carefully  followed,  meanwhile  rapidly  noting  on  the  margin  of  the 
proof  all  errors  in  spelling,  turned  letters,  capitals,  italics,  or  other 
blemishes  and  peculiarities,  which,  in  a  proof  not  "  clean,"  will 
soon  cover  the  margin  with  letters,  words,  and  signs.     The  proof 
is  then  sent  to  the  compositor,  who  corrects  his  own  matter,  takes 
a  "  revise  "  on  the  proof-press,  sends  it  to  the  reader,  who  com- 
pares it  with  the  first  proof,  to  see  that  the  corrections  indicated 
b.ive  been  made,  and  then  carefully  reads  the  revise  for  any  errors 
which  may  have  escaped  him  in  the  first  proof.     A  third  proof  is 
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TrP£-SETTIN6    AND    DlSTHIBUTINO    MACHINES. 

A  perfect  type-setting  machine  is  yet  to  be  discovered.  Several 
inventors  have  attempted  it,  the  most  successful  of  whom  was 
Timothy  Alden,  of  Massachusetts,  who  obtained  a  patent  for  a 
machine ;  and  since  his  death,  his  nephew,  Mr.  H.  W.  Alden,  has 
organized  a  company  for  the  manufacture  of  the  machine.  The 
machine  is  operated  by  means  of  keys,  like  those  of  a  piano,  and 
the  type  are  made  to  form  themselves  into  words  and  sentences  at 
the  will  of  the  operator.  The  di£Sculty,  however,  with  this,  and 
with  all  the  machines,  is  in  "  justification,'^  which  must  be  done 
by  hand  after  the  type  is  set,  thus  rendering  the  services  of  the 
machine  comparatively  valueless.  It  is  claimed  that  the  machine 
invented  by  Mr.  F.  0.  Foster,  of  North  Carolina,  solves  this  diffi- 
culty. Distributing  machines  have  also  been  invented,  which  take 
up  **  dead  matter  "  and  distribute  it,  sort  by  sort,  in  the  different 
boxes,  with  marvellous  rapidity  and  tolerable  accuracy.  While 
all  these  machines  display  wonderful  ingenuity,  their  disadvan- 
^ges,  yet  to  be  overcome,  render  them  impracticable  at  present. 

Job  Printing. 

Within  a  few  years  there  has  grown  up  a  demand  for  a  distinct 
class  of  printers,  who  are  known  as  job  printers.  These  are  the 
useful  citizens  who  fulfil  nearly  all  the  printing  demands  which 
business  or  pleasure  may  require,  who  print  everything,  from  the 
business  or  ball-room  card  to  the  gigantic  illuminated  poster  that 
covers  the  theatrical  bill-board,  and  sometimes  the  whole  "  side  of 
a  bam."  A  few  years  ago,  such  jobs  as  were  required  in  the  way 
of  cards,  bill-heads,  posters,  etc.,  were  done  in  the  plainest,  often- 
times in  the  poorest  manner,  in  the  newspaper  or  book-printing 
offices ;  now,  great  and  small  job  establishments  in  all  the  cities 
vie  with  each  other  in  turning  out  work  which  displays  not  only 
admirable  mechanical  skill,  but  frequently  the  highest  artistic 
taste. 

And  hence  the  type-founders  have  furnished,  and  are  constantly 
devising  and  providing  for  this  especial  class  of  printers,  an  infi* 
nite  variety  of  large  and  small  letters,  borders,  and  beautiful  de- 
signs of  all  sorts,  which  enable  the  compositor  to  turn  out  work  so 
delicate  and  so  elaborate  as  to  vie  with  lithography  and  engrav- 
ing. The  job  printer  is  not  confined  to  regular  founts  of  Roman 
and  Italic,  and  limited  to  black  ink ;  he  may —  indeed,  he  must  — 
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use  all  the  fanciful  forms  of  type  which  the  imagination  of  the 
type-founder  has  yet  conceived,  and  he  can  indulge  in  all  the  col- 
ors of  the  clouds  at  sunset.  In  addition,  then,  to  a  complete 
knowledge  of  his  business  as  a  first-class  compositor,  he  should 
be  a  man  of  thorough  good  taste  ;  in  short,  an  artist.  He  has 
not  merely  to  please  himself  and  his  patron,  but  in  many  cases, 
as  in  posters,  programmes,  and  the  like,  which  meet  the  eye  on 
every  side,  he  must  please  the  public.  But  the  printer  is  often 
blamed  or  laughed  at  by  the  public  for  an  inartistic  or  grossly 
tasteless  piece  of  work  which  the  patron  compelled,  while  the 
taste  of  the  printer  rebelled. 

The  character  of  the  work  in  a  job  office  precludes  the  employ* 
ment  of  "  piece-hands,"  as  in  newspaper  and  book  establishments, 
though  many  of  the  operations  are  the  same.  The  proofs  are 
generally  submitted  to  the  customer,  and  if  approved  are  sent  to 
the  press.  The  job  business  throughout  the  country,  especially 
in  the  large  cities,  is  enormous,  and  in  some  of  the  larger  estab- 
lishments is  very  profitable. 

Printino  in  Colors. 

The  origin  of  printing  in  colors  was  an  effort  to  reproduce  by 
types  the  gorgeous  illuminations  wherewith  the  old  scribes  illus- 
trated their  manuscripts.  The  early  printers  were  profuse  in  these 
richly-colored  letters,  and  in  rubricated  lines ;  and  nearly  all  the 
books  of  the  contemporaries  of  Outtemberg,  and  of  the  printers 
of  the  immediately  succeeding  century,  show  page  printing  in  two 
and  three  colors,  which  has  never  since  been  surpassed.  We  sel- 
dom see  color  printing  nowadays,  except  in  books  which  are  in- 
tended especially  as  specimens  of  the  beautiful  in  art  rather  than 
as  "  books  which  are  books." 

But  the  job  printer  still  has  the  opportunity,  and  improves  it! 
Manufacturing  interests,  too,  have  created  an  immense  demand  for 
bronze  printing,  in  which  a  size  is  used  instead  of  ink.  The 
bronze  powder  is  then  applied  to  the  sizing,  and  the  loose  particles 
are  brushed  off.  This  was  formerly  done  by  hand,  but  is  now  suc- 
cessfully performed  by  the  rotary  bronzing  machine. 

The  Printing  Press. 

Before  the  days  of  Guttemberg,  the  few  block-books,  like  the 
Speculum,  the  "  Poor  Man's  Bible,"  and  others,  were  printed  by 
simply  laying  the  leaf  upon  the  inked  block,  and  taking  an  im- 
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pression  by  burnishing,  or  friction,  as  we  take  sometimes  a  hasty 
proof  of  a  wood-cut  now.  The  first  printing  press  was  simply  the 
lower  end  of  a  large  wooden  screw  upon  the  paper  on  the  types, 
and  the  first  "  improvement "  was  simply  putting  a  heavy  piece 
of  plank  under  the  screw  to  equalize  the  pressure  on  the  face  of 
the  form.  This  rude  press,  with  immaterial  modifications,  was  in 
use  well  into  the  eighteenth  century.  The  Earl  of  Stanhope  de- 
vised an  iron  press,  combining  the  screw  with  the  bent  lever,  and 
haviDg  a  carriage  for  the  form,  which  could  be  run  in  under  the 
point  of  pressure,  and  readily  withdrawn.  This  press  also  had  a 
spring,  which,  when  the  impression  was  made,  caused  the  iron 
plate  ("platen''),  which  pressed  upon  the  form,  to  fly  up,  and 
permit  the  withdrawal  of  the  form. 

In  1190,  Mr.  William  Nicholson,  of  England,  took  out  a  patent 
for  a  cylinder  machine,  which  had  also  an  inking  apparatus.  This 
preflB  was  never  brought  into  use,  but  it  furnished  the  suggestion 
for  after  constmctors. 

Frederick  Konig,  of  Saxony,  was  the  first  to  construct  a  cylin- 
der machine  to  run  by  steam.  This  press  was  built  for  the  London 
Timm,  and  the  number  for  November  28,  1814,  was  worked  by  it 
it  the  rate  of  eleven  hundred  impressions  per  hour. 

George  Clymer,  of  Philadelphia,  in  1815,  constructed  a  combi- 
nation lever  press,  called  the  "  Columbian,"  which  would  print  by 
hand  two  hundred  and  fifty  impressions  per  hour. 

In  182T»  Messrs.  Applegath  &  Cowper  constructed  for  the  Lon- 
don Times  a  press  with  four-impression  cylinders,  so  arranged  that 
two  were  in  contact  with  the  type  as  the  table  passed  to  the  right, 
and  two  as  it  passed  to  the  left,  and  which  would  print  from  four 
thousand  to  five  thousand  impressions  per  hour.  Mr.  Applegath 
was  the  first  to  abandon  the  plan  of  placing  the  type  on  a  plane 
table,  and  built  a  press  in  which  the  type  was  placed  on  the  sur- 
fiice  of  a  cylinder.  The  London  Times  was  the  first  newspaper  to 
idopt  the  improvement.  This  is  the  beginning  of  all  cylinder 
presses,  of  whatever  manniacture  and  of  whatever  number  of 
cylinders.  In  printing  newspapers  with  these  presses,  each  page 
is  locked  up  on  a  detached  segment  of  the  large  cylinder,  called  a 
"  turtle." 

Isaac  Adams,  of  Boston,  patented,  in  1830  and  1836,  a  press, 
not  cylinder,  which  is  peculiarly  adapted  to  book-work.  The  Na- 
pier press,  in  England,  enjoys  a  similarly  good  repute  for  this  class 
of  work.  The  Napier  press  was  introduced  into  the  United  States 
in  1830. 
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The  word  walck  comes  from  the  Saxon  viwccan,  signifying 
to  vrake,  to  excite,  and  is  the  name  applied  to  the  niiniGrouB 
species  of  time-markers  which  have  sprung  legitimately  from  that 
old  etirps,  or  "stock,"  the  "clock"  —  the  earliest  history  of 
which  is  lost  in  the  night  of  the  past,  but  which  has  played  so 
woudrous  a  part  in  the  civilization  of  the  world  ;  and  who  knows 
but  in  barbarism  too  ?  for  the  meaning  of  the  term  originally  was 
"bell,"  and  is  still  retained  in  the  French  cloche.  And  since  it  is 
probable  that  the  lirst  sound  man  produced  by  artificial  means  was 
the  reflonance  of  bodies  struck  together  by  the  hands  aomewliat 
as  the  tongue  of  a  bell  strikes  its  sides,  it  is  quite  likely  that  the 
"bell,"  and  consequently  the  "clock"  in  embryo,  were  among 
the  very  first  conceits  and  mechanical  accomplishments  of  primi- 
tive man. 

Yet  in  the  very  early  ages  there  could  have  been  but  little  need 
of  any  measnrers  of  time  save  those  which  nature  afTurds  ;  aa 
the  day  and  night,  the  riaing  and  the  setting  of  the  sun  and  the 
moon,  and  the  numerous  phases  of  the  latter.  Then,  as  human 
observation  became  more  extended  and  accurate,  the  varying  con- 
itellations  marked  the  wider  passages  of  time.     So  our  aborigines 
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still  count  time  by  the  moon's  passages  —  "Ten  moons  have 
gone ;  "  and,  indeed,  in  the  field  to-day  for  the  laborer,  and  whei> 
ever  in  the  backwoods  men  find  it  inconvenient,  or  are  for  other 
reasons  unable,  to  afford  the  luxury  of  a  supply  of  artificial  time- 
keepers, the  sun  is  made  to  tell  the  hour ;  "  sun  half  an  hour  up," 
or  "  an  hour  before  sundown,"  thus  indicating  the  sun's  place  in 
the  sky  above  the  western  horizon ;  and,  indeed,  since  "  one 
thought  begets  another/'  as  we  write  we  reflect  that  it  is  no  great 
violence  to  etymology  to  find  the  root  of  "  horizon  "  and  "  hour  " 
primarily  in  the  same  Greek  word,  which  signifies  a  bound,  a 
limit ;  i.  e.,  a  measure.  But  it  is  useless,  perhaps,  however  grati- 
fying it  may  be  to  the  imaginatioii,  to  linger  in  speculation  upon 
what  were  the  earliest  measures  of  time  discovered  in  "  revolving 
nature  "  by  primitive  man. 

But  one  thing  is  certain  —  that  motion,  change,  was  a  necessary 
"  symptom  "  or  index  to  the  measure  of  time  in  the  past  as  well 
as  now.  Out  of  positive  silence  and  rest  nothing  could  have  been 
determined  in  this  matter ;  and  doubtless  "  Time,"  by  whatever 
sweet  name  the  Orientals  may  have  blessed  him,  or  by  whatever 
uncouth  or  sublime  sound  the  guttural  Northmen  may  have  told 
the  sense  of  his  presence  and  power,  was  among  the  earliest  of 
the  "  gods  "  which  man  recognized.  Little  could  the  men  of 
those  rude  early  days  have  conjectured  of  the  devotion  which  we, 
their  far-off  children's  children,  pay  to  Time,  when  in  every  house 
is  erected  an  altar  to  his  worship,  and  in  every  bosom  is  borne  a 
jewelled  monitor  of  his  existence  and  ''  passage  "  along  the  course 
of  "ever-moving  creation." 

But  we  must  not  tarry  amidst  the  poetry  which  Time  excites  in 
his  devotee's  brain,  for  our  title  is  properly  "  watch-moJttn^,"  and 
not  its  great  promoter,  Time. 

Shadows  are  not  "  senseless  shades,"  and  have  played  their 
part  in  the  measurement  of  Time's  marches ;  and  the  dial  was 
one  of  the  primitive  means  of  marking  the  divisions  of  a  day,  — 
so  old  at  least  as  to  be  legendary,  or  pre-historic,  —  but  it  is  be- 
lieved that  its  origin  was  in  the  East.  But  the  dial  would  mark 
time  only  on  clear  days.  Obscuring  clouds  hid  the  sun,  and  some 
device  was  necessary  to  mark  his  place  in  the  sky,  above  "  the  great 
wet  veil,"  on  stormy,  dark  days ;  so  that  very  far  back  in  the  ages 
we  have  records  of  the  "  clepsydraf^'  though  by  what  nation  in- 
vented no  one  knows.  This  term  (from  the  Greek  ''klepto/'  to  steal, 
and  "  hudor,*'  water)  means  "  water-stealer,"  and  signified  in 
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the  very  poetry  of  the  word  itself,  that  as  water  "steals"  awa/, 
drop  by  drop,  through  some  crevice  in  a  vessel  that  holds  it,  so 
time,  for  man,  "  steals  "  away  from  him.  This  instrument  was  a 
hollow  cylinder,  so  graduated  that  the  recession  of  the  water 
within  it  readily  marked  the  passage  of  the  sun  from  horizon  to 
horizon,  at  its  various  points  of  ascension  to  and  declination  from 
the  meridian.  The  ancient  Chinese,  as  well  as  the  Egyptians,  are 
said  to  have  used  this  instrument ;  and  the  native  Britons,  if  we 
are  to  accredit  CsBsar,  also  made  use  of  it.  It  appears  to  have 
been  a  valuable  instrument,  though  imperfect,  and  subject,  of 
course,  to  increasing  inaccuracy,  the  longer  used,  by  the  almost 
imperceptible,  yet  certain  wearing  away  which  the  trickling  water 
caused,  —  the  instrument  at  last  delivering  its  given  quantity  of 
water  more  speedily  than  at  first. 

But  the  clepsydra  naturally  suggested  the  hour-glass,  in  which 
sand  was  substituted  for  water.  Water  would  evaporate  in  all 
climes  at  times,  and  in  some  it  would  inevitably  freeze.  The  hour- 
glass dates  far  back  of  the  beginning  of  the  Christian  era,  and 
supplanted  the  clepsydra  almost  everywhere ;  however,  we  are 
told  that  the  latter  is  used  in  India  even  to-day.  Both  of  these 
instruments  were  constructed  in  various  shapes,  according  to  the 
fanciful  conceits  of  their  fabricators,  sometimes  taking  on  the 
human  form,  sometimes  that  of  fanciful  beings,  —  in  short,  imitalr 
ing  everything  in  nature  or  imagination,  the  shape  of  which  could 
be  made  to  bend  to  the  general  principles  of  either.  So  much 
was  finally  added  in  the  way  of  machinery  to  the  clepsydra  that 
it  has  been  denominated  by  some  writers  as  the  "  water-clock." 
So  ingenious  and  complicated  were  some  of  these,  that  there  seems 
to  be  but  little,  if  any,  room  for  doubt  that  the  very  earliest  and 
most  successful  efforts  of  man's  mechanical  genius  were  expended 
upon  time-measurers,  and  especially  upon  the  clepsydra.  The 
Persians  appear  to  have  carried  the  manufacture  of  this  instru- 
ment to  the  highest  perfection,  and  it  is  said  that  a  Persian  caliph 
Bent  to  Charlemagne,  emperor  of  the  Pranks  (in  the  eighth  cen- 
tury), a  clepsydra  which  had  a  bell  to  denote  the  hours.  It  was 
60  constructed  that,  when  the  twelfth  hour  was  striking,  twelve 
doors  in  its  face  opened,  and  from  each  door  issued  an  automaton 
cavalier,  who  proudly  stood,  square  and  "  stock-still,''  till  the 
striking  ceased,  and  then  rode  back  into  his  "  castle,"  shutting 
the  door  behind  him  I 

The  clock  had  its  origin,  according  to  some  writers,  thousands 
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<hem  to  make  a  more  perfect  watch,  and  at  the  same  time  compete 
with  the  skilled  and  low-cost  foreign  labor,  were  Aaron  L.  Dennison 
and  Edward  Howard,  both  of  Boston,  Mass.  Mr.  Dennison  was 
It  thorough  watch-repairer,  one  of  the  very  best.  Mr.  Howard' 
nras  a  thorough-bred  clock  maker,  one  of  the  firm  of  Howard  & 
Oavis,  both  of  whom  had  learned  the  trade  of  one  of  the  celebrar 
;ed  Willards.  In  1848  Mr.  Dennison  suggested  to  Mr.  Howard  tho 
casibility  of  making  watches  by  machinery,  conducted  on  a  sya* 
;em  of  interchange  of  most  of  the  parts,  and  they  often  had  long 
liscussions  of  the  matter. 

They  knew  that  the  foreign  makers  had  no  system  to  work  on, 
because  any  two  of  the  parts  of  watches  of  the  same  size,  by 
the  same  maker,  were  far  too  unlike  to  be  interchanged.  That 
want  of  uniformity  argued  a  want  of  machinery  as  its  cause. 
After  they  had  thoroughly  canvassed  the  matter  for  two  years, 
they  determined  to  commence  action.  Mr.  Dennison,  closing  out 
his  business  of  jeweller  and  watch  repairer,  entered  the  clock  fac- 
tory of  Howard  &  Davis,  and,  with  Mr.  Howard,  they  commenced 
a  series  of  experiments  to  test  their  ideas,  and  as  preliminary  to 
extended  operations. 

Those  experiments  indicated  that  they  were  on  the  right  course, 
and,  in  the  summer  of  1860,  they,  to  increase  the  capital  required, 
associated  with  them  Mr.  Samuel  Curtis,  of  Boston,  and  a  brick 
building  one  hundred  feet  long,  twenty-five  feet  wide,  and  two 
stories  high,  was  erected  near  the  clock  factoiy  in  Roxbury,  Mass., 
now  a  part  of  Boston.  That  was  supposed  to  be  amply  large  to 
do  an  extensive  business.  The  intention,  at  the  commencement, 
was  to  make  only  eight-day  watches.  Only  fifly  of  them  wore 
made,  when  it  was  found  that  no  uniform  and  reliable  time  could 
be  had  from  an  eight-day  watch,  and  that  plan  was  abandoned. 
The  accompanying  cut  exhibits  the  *'  upper  plate  "  of  the  first 
watch  ever  made  by  machinery  in  America. 

It  seems  simple  enough,  now  that  the  thing  has  been  done,  to 
suggest  the  application  of  machinery  to  watch-making.  But,  as 
Colambus  showed  the  scofTers  with  an  egg  that  all  the  merit  of 
his  discovery  of  America  consisted  only  in  conceiving  the  idea 
and  then  executing  it,  so  was  it  with  this  practical  extension  of 
the  application  of  machinery  to  industry,  by  which  a  new  era  has 
been  opened  in  our  social  advance,  the  final  results  of  which  no 
one  can  yet  completely  foresee.  It  is  the  first  step  which  is  diffi- 
cult, since  to  make  it  presupposes  the  genius  necessary  to  con- 
ceive it,  and  the  courage  to  attempt  it. 
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most  minute  work  —  machines  for  shaving  steel  so  minatelj 
that  the  *'  prodact "  can  hardly  be  seen  ;  registers  for  measuring 
the  least  conceivable  part  of  an  inch  ;  drills  so  small  that  the 
holes  they  make  cannot  be  seen  without  a  microscope  I  etc.,  etc. 
In  no  department  of  mechanism  is  work  required  to  be  more  mi- 
nute and  perfect  than  in  watch-making.  To  the  uninitiated, 
watch-making  by  machinery,  at  first  sight,  is  nothing  less  than 
miraculous. 

The  inner  "  woiics"  of  a  watch  are  mad^  of  brass  and  steel,  in 
about  equal  quantities.  Steel  is  used  principally  in  tliose  parts 
of  the  watch  where  the  most  strain  comes  on  a  delicate  part ;  but 
brass  is  used  wherever  there  is  the  most  friction.  Brass  and  steel 
nibbing  against  each  other  will  last  twice  as  long  as  two  pieces  of 
steel  of  h'ke  size  when  rubbed  together. 

Tlie  steel  and  brass  are  brought  to  the  factories  from  rolling 
mills  in  sheets,  and  with  enormous  shears  are  cut  up  into  nar- 
row strips ;  these  are  then  further  thinned,  if  required,  between 
steel  rollers,  so  finely  that  it  takes  four  thousand  of  them  to  meas- 
ure an  inch!  These  strips  are  then  subjected  to  a  punching  pro- 
cess, cutting  them  into  whatever  shapes  required.  Thousands  of 
wheels  a  day  can  be  cut  out  by  a  single  machine  under  the  gui- 
dance of  one  man. 

The  factory  is  divided  into  apartments  for  the  manufacture  and 
composition  of  the  several  parts  of  the  watch :  and  wo  may  as 
well  go  next  to  the  Plate  Room,  where  the  plates  of  the  watch 
are  made,  or,  in  other  words,  the  framework,  to  which  all  the 
mysterious  *'  inner  soul,"  or  working  parts,  of  the  watch  are 
attached.  The  plates  are  here  bored  or  drilled,  for  the  insertion 
therein  of  the  screws,  pivots,  and  pillars.  All  tlie  parts  made  in 
tills  room  being  finished,  they  are  properly  stamped  and  placed 
appropriately  in  little  boxes  to  be  carried  on  to  another  room, 
rhere  they  undergo  further  manipulation.  With  the  aid  of  ma- 
chinery a  man  can  make  more  than  sixty  times  as  many  of  these 
"attributes,"  or  parts  of  a  watch,  as  by  hand,  in  the  same  time. 
The  plates  of  the  watch  are  next  engraved  with  the  manufacturer's 
name,  etc.,  and  numbered. 

There  are  forty-four  screws  in  a  watch,  which  constitute  more 
than  a  quarter  of  all  its  pieces.  These  are  made  by  swift-running 
little  machines,  attended  generally  by  active  girls,  who  change 
the  fine  steel  wire  into  minute  screws,  adjust  and  "slot"  their 
heads  in  almost  "no  time."     The  screws  then  pass  through  a 
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polishing  process,  and  then  are'  "  tempered''  bj  heat,  and  "  come 
out "  at  last  of  fine  blue  color,  perfected  and  ready  to  take  their 
places  in  the  delicate  time-measurers.  These  screws  are  no  larger, 
some  of  them,  than  a  small  grain  of  sand  —  it  taking  nearly  one 
hundred  and  fifty  thousand  of  them  to  weigh  a  pound.  Think  of 
the  infinite  smallness  of  the  "thread"  cut  upon  these  I  so  small, 
indeed,  as  to  be  invisible  to  the  unaided  eye.  Screws  for  some 
kinds  of  compensation-Wances  are  made  of  gold. 

The  compensation-balance  we  will  next  notice.  A  piece  of 
£teel  as  large  as  a  cent,  enclosed  in  a  brass  rim,  is  ground  down 
and  polished  till  it  becomes  only  the  slenderest  wheel.  Through 
the  double  rim  twenty-two  holes  are  drilled  for  screws.  A  boy 
can  drill  over  one  hundred  wheels  a  day.  The  screws  ai*e  put  in, 
and  the  compensation-balance  is  finished. 

In  another  department  takes  place  the  grinding  of  wheels,  pin- 
ions, etc.  Cutting  teeth  in  the  wheels  is  also  a  neat  and  rapid 
process.  A  number  of  wheels  are  piled  up  together  around  an. 
upright  shaft,  which  passes  through  a  hole  in  the  centre  of  each 
wheel,  and  is  made  fast.  The  person  in  charge  of  the  cutting 
machine  lifts  a  little  lever,  and  away  whirls  the  cutter  like  light- 
ning, carving  its  way  instantly  through  the  whole  length  of  the 
wheel-pile,  grooving  each  properly  and  accurately.  The  whole 
process  requires  but  a  moment,  and  the  wheels  are  fitly  "  teethed." 
There  are  in  these  factories  the  "  escapement "  and  jewelling 
rooms,  the  mysteries  of  which  are  very  engaging.  Diamonds, 
sapphires,  rubies,  here  dazzle  the  eye  —  valuable  here  only  for 
their  hardness,  however.  These  are  brought  from  all  paits  of  the 
world  —  mostly  from  India,  Persia,  and  Brazil.  Watches  of  the 
first  quality  are  jewelled  with  diamonds,  sapphires,  and  rubies. 
The  stones  are  cut  into  small  slabs  by  circular  saws,  and  then  fur- 
ther cut  up  into  the  right  sizes,  and  turned  in  lathes  with  diamond 
tools.  The  stones  are,  when  finished,  so  small  that  it  takes 
eighty  thousand  of  them  to  weigh  a  pound. 

Every  part  of  a  watch  must  be  perfect,  but  not  all  parts  close- 
ily  fitting,  for  there  must  be  a  little  "  play  "  for  the  working  parts, 
so  that  oven  every  jewel-hole  must  be  a  particle  larger  than  the 
pivot  which  is  to  move  in  it.  These  holes  are  measured  accurately 
hy  gauges,  which  perform  their  functions  with  more  than  human 
accuracy. 

The  dial  is  made  of  a  thin  plate  of  copper  covered  with  a  fine 
white  enamel  in  the  state  of  a  paste,  which  is  thinly  spread  on 
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with  a  knife.  After  this  paste  becomes  dry,  the  dial  is  placed 
upon  a  red-heated  iron  plate  in  the  month  of  an  intensely  hot  fur- 
nace, and  is  closely  watched.  The  enamel  prevents  the  copper 
from  melting  almost  instantly  under  so  g^at  a  heat.  The  dial 
remains  in  the  process  of  baking  for  a  minute,  and  when  removed 
is  soft  and  plastic.  The  baking  "  sets"  the  enamel,  but  leaves  it 
in  a  rough  state.  It  has  then  to  be  polished  smooth  with  emerj*-, 
and  is  again  baked,  and  is  ready  for  the  ornamenters  or  painters. 
Points  for  the  hours  are  marked  out  upon  it,  and  it  is  then  let- 
tered, the  minute  marks  added,  etc. 

The  parts  all  being  finished,  the  process  of  "  putting  together  '' 
follows  next.     The  watch  is  at  first  but  loosely  adjusted  in  its 
parts,  and  is  hung  up  to  run  a  few  hours,  mainly  to  adjust  the 
length  of  the  hair-spring  —  a  delicate  thing  to  do.    It  is  then  taken 
down,  and  all  the  brass  portions  sent  to  the  gilding  department ; 
and  each  part  is  there  polished  ready  for  the  process  of  electro- 
gilding.     Gold  is  rolled  out  into  thin  sheets,  and  dissolved  by 
acids.     The  solution,  as  it  goes  into  the  battery,  is  as  colorless  as 
pure  water.     It  is,  however,  a  deadly  poison,  and  must  be  "  han- 
dled" carefully.      Generally  the  parts  submitted  to  the  electric 
currents  are  left  in  the  solution  about  five  minutes,  and  come  out 
beautifully  covered  with  gold.     All  are  then  sent  to  the  finishing 
department,  where  skilled  hands  re-adjust  the  parts  of  each  watch, 
which  is  next  taken  to  the  inspector's  office,  who  scrutinizes  all, 
searching  for  the  least  flaw.     The  watch  is  then  again  tried  in  the 
adjuster's  room,  in  order  to  "  time  "  it.     At  first  it  is  run  for  six 
or  eight  hours  in  a  little  chamber  heated  to  one  hundred  and  ten 
degrees,  and  next  for  a  like  period  of  time  in  a  refrigerator,  the 
temperature  of  which  is  nearly  at  zero.     It  is  not  perfect  unless 
il  will  keep  time  equally  well  in  both  places.     If  there  is  any 
variation,  this  must  be  cured  before  the  watch  is  allowed  to  '*  pass 
muster."     Now  the  watch  is  ready  for  the  case,  —  its  one  hundred 
and  fifty-six    diflerent  parts  and   pieces  composing  the    perfect 
whole,  —  and  put  in  the  case,  is  perfect  and  guarded  —  finished, 
tbe  stamp  of  its  reliability  appearing  on  its  face  in  the  words, 
printed  in  the  most  diminutive  letters,  "  £.  Howard  &  Co.,  Bos- 

TOK." 
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The  general  use  of  Bteam  as  a  motive  power  ia  modem  indus- 
try has  made  every  suggestion  by  which  the  safety  or  the  ecoD- 
omy  in  itfi  production  is  iucreased,  a  matter  of  great  importance. 
In  generating  steam,  it  is  evidently  best  to  have  the  purest  water 
with  which  to  fill  the  boiler,  since  in  its  evaporation,  as  the  water 
passes  off  into  vapor,  any  estraneous  aubBtance  difliised  through  it 
must  be  deposited  upon  the  boiler  itself,  and  beside  its  tendency 
thus  to  dimiuiah  the  effective  heat  of  ^e  fire,  it  may  be  a  8ub> 
stance  having  a  corrosive  and  weakening  effect  upon  the  iroD  of 
which  the  boiler  is  composed. 

Very  early  in  the  history  of  the  steam  engine  attempts  were 
made  to  remove  the  impurities  of  the  water,  ao  as  to  preserve  the 
boilers  from  becoming  incrusted  witli  sediment.  Though  by  the 
use  of  filters,  of  various  kinds,  the  coarser  impurities  can  be  easily 
separated  from  water,  yet  the  soluble  salts  of  lime,  which  givo 
to  water  the  property  known  as  hardness,  being  in  a  state  of  solu- 
tion, wilt  pass  readily  through  aimplo  filters.  Water,  which  is 
otherwise  pure,  may  thus  contain  about  two  grains  of  carbonate  of 
lime  to  the  gallon,  or  one  thirty-five  thousandth  of  its  bulk ;  and 
as  water  absorbs  carbonic  acid  gas,  its  capacity  for  dissolving  car> 
boiiate  of  lime  increases,  until  its  capacity  may  be  ten  times 
greater  than  pure  water.  In  proportion  as  water  dissolves  car- 
bonate of  lime  its  hardness  increases. 

For  this  reason  the  water  from  springs,  especially  in  regions 
abounding  in  calcareous  rocks,  differs  from  rain  water,  which  baa 
(82) 
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liot  percolated  through  the  ground.  When  hard  water  is  boiled, 
ita  excess  of  carbonic  acid  gas  is  freed,  and  its  capacity  for  holding 
Carbonate  of  lime  in  solution  being  thus  lesseued,  the  excess  of 
lime  is  deposited  as  a  sediment  or  crust,  which  collects  on  the 
bottoms  of  the  vessels  in  which  the  boiling  is  performed.  Every 
cook  has  had  experience  of  this  in  her  own  tea-kcttlc. 

By  continuing  the  boiling  aU  the  lime,  except  about  two  grains 
to  the  gallon,  may  be  thns  aeparated.  Other  salts,  the  solubility 
of  which  does  not  depend  npon  the  presence  in  the  water  of 
carbonic  acid  gas,  such  as  sulphate  of  lime,  ohlorides  of  soda,  mag- 
nesia, and  so  on,  which  give  the  hardness  and  saltness  to  sea- 
water,  can  be  separated  only  by  distillation.  It  is  the  same  with 
many  organic  substances,  and  fine  clayey  or  aluminous  particles. 
The  waters  which  flow  over  cliffs  of  clay  become  saturated  with 
the  impalpable  material,  and  refuse  to  part  with  it  by  any  wholly 
mechanical  action.  Water  of  this  kind  may  be  cleansed  by  adding 
alum  to  it,  in  the  proportion  of  a  few  grains  to  the  gallon,  which 
causes  the  water  to  predpitata  the  alumina.  Such  a  process,  how- 
ever, is  objectionable,  since  it  adds  to  the  deposit,  and  a  portion 
of  the  sulphate  of  lime  wliich  is  formed  still  remains  in  solution, 
lendering  the  water  hard. 

The  best  practical  combination  of  a  heater  and  filter  which  has 
yet  been  invented,  is  Stilwell's  patent  heater  and  lime  catcher,  tho 
general  appearance  of  which  is  represented  in  the  accompanying 
cut,  No.  1.  Not  only  does  this  invention  purify  the  water  from 
the  impurities  which  would  incrust  the  boiler,  but  it  furnishes  it 
to  the  boiler  hot,  thus  saving  the  fuel  necessary  to  generate  steam, 
and  to  accomplish  this,  uses  the  exhausted  steam  from  the  engine 
itself,  thus  proving  a  double  economy.  These  heaters  are  manufac- 
tured by  the  Stilwell  &  Bierce  Manufacturing  Co.  of  Dayton,  Ohio. 
The  necessity  for  some  device  by  which  the  incrustation  of 
boilers  should  be  prevented,  having  engaged  the  attention  of  Mr. 
Stilwell,  after  some  time  spent  in  experiments,  he  finally  produced 
this  present  arrangement,  which,  the  practical  test  of  use  for 
years  has  proved,  is  most  admirably  fitted  for  its  purpose.  Its  in- 
terior arrangement  is  shown  in  cut  No.  2. 

By  using  all  the  escape  steam  from  the  engine,  and  bringing  it 
in  contact  with  thin  sheets  of  falling  water,  this  heater  is  capable 
of  purifying  and  heating  a  very  large  quantity  of  water.  The 
Bteam,  it  will  be  observed,  meets  the  water  as  it  enters  the  heater, 
dashes  it  into  spray,  and  the  work  of  depositing  begins  immedi- 
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•rhom  a  Bnpply  of  pure  water  is  necessaty  for  their  operations, 
this  heater  is  equally  valuable,  as  it  furnishes  an  abuodaat  supply 
of  pure  water,  and  is  so  simple  in  its  construction. 

For  preventing  the  fomiation  of  deposit  or  scale  upon  the 
inside  of  steam  boilers,  it  is  one  of  the  most  economic  devices. 
67  careful  experiment,  it  has  been  shown  that  a  deposit  of  scale 
ODe-Biztceoth  of  an  inch  thick  causes  a  loss,  by  its  being  so  im- 
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pervious  to  heat,  of  Gdccii  per  cent,  of  the  fuel,  wtiile  the  danger 
to  the  boiler  from  cFockin^  of  the  scale,  thus  letting  the  wUvc 
down  to  the  heated  plates  of  irou,  ia  daily  becomiug  better  known 
to  practical  engineers.  Both  safety  and  economy  unite  in  teacb- 
ing  that  to  keep  the  boiler  plates  clean  ia  the  first  reqnieite  of  a 
Bt«am  engine  ;  and  experience  has  shown  that  in  attaining  this  de- 
sirable end  the  Stilwell  heater  is  indiepeiiBable. 
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The  applicatioQ  of  steam  to  laad  and  water  travel  and  iransport- 
•tioD  ia  a  step  iD  the  progress  of  maakiad  xvhich  Bcpai-atGS  tlie 
CLTilizatioD  of  the  modern  frODi  the  ancient  world  more  distinctly 
and  definitely  than  perhaps  any  other  single  diflerence  in  their 
methods  of  industry  or  government.  It  has  secured  the  circula- 
tion of  the  prodocts  of  industry,  and  of  man  himself,  and  rendered 
pDBsilile  the  iiitenser  action  of  the  political,  the  social,  the  indus- 
trial, and  the  other  forces  which  go  together  to  make  the  life  of 
Mtions.  Less  than  a  century  ago,  Adam  Smith,  in  1776,  piib- 
linlied  his  work  entitled  The  WeaUh  of  Nalions.  in  which  the  foun- 
dation was  laid  of  the  science  of  political  economy,  and  of  social 
•Cience  as  its  subsequent  outgrowth,  and  in  which  he  speaks  of 
the  difficulty  of  transporting  men  from  one  place  to  another,  even 
llnugli  the  change  should  he  one  from  want  to  pleniy,  from  tyr- 
uuiy  (o  freedom ;  and  notices  how  loth  the  great  maeeeB  of  Europe 
tre  to  attempt  any  improvement  in  their  condition  by  changing  their 
[J»ce  of  abode. 

Of  thi^    work,  Buckle,  the  author  of  the  Utitory  of  Cimlfxalion 
in  Bitropt,  says  most  truly,  "Adam   Smith    contributed    mare,  by 
(87) 
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tbc  publication  of  this  single  work,  towards  the  happiness  of  i 
than  has  been  efiected  bj  the.  united  abilities  oi  all  the  statesc 
and  legislators  of  whom  history  has  preserved  an  authentic  i 
ord."  This  statement  is  true,  though  the  comparison  is  one  t 
can  hardly  be  made,  and  is  liable  to  a  misinterpretation.  Il 
unfair  as  a  comparison  of  the  respective  worth  of  the  statesc 
and  legislators  before  his  time  and  of  the  author  of  The  Wealth 
Nations.  They,  with  himself,  their  actions  and  their  knowled 
were  the  results  of  the  times  in  which  they  lived,  and  of  the  c 
ditions  with  which  they  were  surrounded.  A  companson  of  tl 
relative  value  to  the  human  race,  if  it  is  made  the  basis  of  a  m< 
judgment,  is  as  unfair  as  would  be  the  comparison  of  the  acti 
and  opinions  of  a  child  with  those  of  the  same  individual  after 
maturity.  As  with  the  growth  of  a  child,  his  errors  and  his  i 
takes  are  the  necessary  material  of  his  experience,  from  which 
maturer  judgment  can  alone  generalize  the  truth,  and  by  tl 
combination  arrive  at  the  rules  and  laws  which  should  govern 
actions  and  give  him  a  method  for  forming,  examining,  and  test 
his  opinions,  —  so  with  the  slower  growth  of  a  nation's,  or  n 
kind'w  progress  in  civilization ;  the  errors  and  mistakes  of 
early  times  are  the  necessary  experience  from  which  alone, 
comparison,  the  generalizations  of  laws  which  should  govern  tl 
political,  their  social,  their  industrial,  and  other  relations,  can 
arrived  at. 

In  this  view,  therefore,  the  legislators  and  statesmen  who  ] 
ceded  Adam  Smith  were  necessary  precursors  of  the  perioc 
which  he  lived,  and,  together,  each  of  them  has  done  his  pari 
aiding  to  produce  the  present  condition  of  the  world,  when  so 
progress  is  recognized  as  a  growth  regulated  by  law. 

When  Watt,  taking  up  the  steam  engine,  in  the  condition  to  wt 
it  had  arrived  in  his  time,  perfected  it,  in  a  measure,  and  mad- 
practically  applicable  to  industry,  the  idea  readily  occurred 
using  it  also  for  purposes  of  locomotion,  and  especially  of  nav 
tion.  In  England  and  in  Prance,  which  were  at  that  time  enga 
in  a  rivalry  in  commerce,  attempts  to  realize  the  introducing 
stoam  as  a  motive  power  for  propelling  ships  were  frequent, 
before  1730  had  led  to  no  practical  results.  In  1736  Jonat 
Hulls  published  a  description  of  a  vessel  which  was  to  be  ] 
polled  by  a  stern  wheel,  the  motive  power  of  which  was  to  be 
atmospheric  engine ;  but  there  is  no  record  of  his  having  put 
plan  in  operation.     In  Prance,  during  the  period  intervening 
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tween  1774  and  1796,  the  Count  de  Auxizon,  tho  brothers  Pericr, 
the  Marquis  de  Jonffroj,  and  M.  Des  Blancs  had  each  attempted 
to  construct  a  boat  which  should  be  propelled  by  steam ;  but  all 
their  experiments  had  proved  failures. 

In  the  United  States,  in  Philadelphia,  which  at  that  time  still 
retained  much  of  the  political  importance  she  had  held  during  the 
revolution  from  being  the  seat  of  Congress,  and  in  which  great 
attention  was  paid  to  commerce  and  ship-building,  early  attempts 
were  made  to  propel  vessels  by  steam  power.  As  early  as  1773 
the  attention  of  Oliver  Evans  had  been  turned  to  steam  propulsion, 
both  on  land  and  water.  Evans  was  the  practical  introducer  of 
the  high-pressure  engine,  and  of  various  improvements  in  mill  ma- 
chinery, and  his  subsequent  successful  attempts  to  build  a  locomo- 
tive carriage,  wluch  ran  in  the  streets  of  Philadelphia,  and,  with 
the  same  apparatus,  a  boat  which  was  propelled  on  the  Schuylkill 
with  paddle-wheels,  have,  with  some  authorities,  been  supposed  to 
justify  his  claim  to  the  first  contrivance  of  a  practical  steamboat. 
Whether  this  is  so  or  not,  yet  it  is  certain  that  he  predicted  the 
ultimate  triumphs  of  steam,  and  of  his  own  metliod  of  propelling 
a  boat.  At  the  same  time  there  were  others  in  the  United  States 
whose  attention  was  turned  to  the  same  subject. 

Fitch  mentions  that  steam  navigation  was  the  subject  of  a  con- 
versation between  Mr.  Ueniy,  of  Lancaster,  Pennsylvania,  and 
Mr.  Andrew  Ellicott  in  the  year  1776.  The  former  had  even  made 
drawings  of  a  steamboat,  which  he  intended  to  lay  before  the 
Philadelphia  Society,  but  was  probably  diverted  by  the  impending 
struggle. 

In  1778  Thomas  Paine,  the  author  of  Common  Sense,  whose 
writings  have  done  so  much  for  the  success  of  American  indepen- 
dence, and  for  the  enfranchisement  of  the  world's  thought,  recom- 
mended Congress  to  adopt  measures  for  encouraging  the  building  of 
steamboats  on  the  plan  of  Jonathan  Hulls,  patented  in  England  in 
1736,  and  intended  "  to  go  against  wind  and  tide.'' 

In  1784  James  Rumsey,  of  Maryland,  showed  to  General  Wash- 
ington on  the  Potomac,  the  model  of  a  boat  for  navigating  rivers, 
against  the  current,  by  the  force  of  the  stream  acting  "  on  setting 
poles.''  This  invention  had  been  previously  attempted  without 
success,  in  1750,  by  a  resident  of  Reading,  Pa. ;  yet  Rumsey  pat- 
ented it  in  several  states,  and  in  March,  1785,  obtained  from  the 
Assembly  of  Pennsylvania  an  exclusive  right  for  ten  years  "  to 
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navigate  and  build  boats  calculated  to  work  with  greater  etae  and 
rapidity  agaiu8t  rapid  rivers." 

In  1785  John  Fitch  had  completed  the  model  of  a  steamboat, 
and  the  next  year  navigated  the  Schuylkill  in  a  small  shallop  pru- 
polled  by  a  wlieel  at  the  stem,  driven  by  steam. 

In  1786  JcfiTerson,  writing  from  London  on  the  22d  of  April, 
a;>pears  to  have  been  informed  of  this  fact,  for  in  a  letter  to  Ur. 
Charles  Thompson,  of  Philadelphia,  he  says,  "  I  hear  yoa  are  ap- 
plying the  same  agent  (steam)  in  America  to  navigate  boats." 

In  tlie  first  volume  of  the  Golumbian  Magazine  for  December, 
1786,  Fitch  published  an  article  descnptive  of  a  new  steamboat  be 
was  building,  and  in  the  following  May  he  made  an  experimental 
trip  with  this  first  practical  American  steamboat  upon  the  Dela- 
ware. Her  speed  was  estimated  by  Messrs.  Rittcrhouse,  Ewing, 
Ellicott,  and  others,  who  witnessed  her  performance,  from  their 
measurements  to  be  eight  miles  an  hour  at  dead  water,  and  sbe 
afterwards  went  eighty  miles  a  day. 

On  March  28,  1787,  the  legislature  of  Pennsylvania  accorded 
to  Fitch  "  the  sole  right  and  advantage  of  making  and  employing 
the  steamboat  by  him  lately  invented  for  a  limited  time" — that 
is,  for  fourteen  years ;  and  subsequently  the  legislatures  of  Dclar 
ware.  New  York,  and  Virginia  granted  him  the  same  privileges. 

In  December,  1787,  James  Rumsey,  who  has  been  mentioned  as 
having  exhibited  to  Washington  and  received  from  him  a  written 
testimony  of  the  fact,  a  boat  which  moved  against  the  stream, 
having  turned  his  attention  to  steam  as  a  motive  power,  propelled 
a  boat  by  an  engine  and  mechanism  of  his  own  invention  upon  the 
Potomac.  This  boat  was  propelled  by  the  force  of  a  stream  of 
water  dnven  out  at  the  stern  by  a  pump.  Ilis  successful  experi- 
ment was  witnessed  by  a  number  of  people  who  had  gathered  upon 
the  banks.  The  inventor,  however,  became  subsequently  engaged 
in  a  controversy  with  Fitch  concerning  the  priority  of  their  re8pe^ 
tive  inventions. 

The  next  year  (1788)  a  society,  of  which  Franklin  was  a  mem- 
ber, was  formed  in  Philadelphia  under  the  title  of  the  Rumsey 
Society,  for  the  purpose  of  aiding  Rumsey  in  his  inventions,  who 
in  the  same  year,  having  gone  to  England,  obtained  patents 
there  and  in  France  and  Holland  for  some  of  them.  With  a  boat 
constructed  from  his  plans  ho  made  a  successful  trip  upon  the 
Thames  in  December,  1792,  and  was  preparing  for  another  when 
he  died. 
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I  1889  GongreiS  voted  to  his  son  —  James  Bumsej  —  a  gold 
id,  "  commemorative  of  his  father's  services  and  high  agency 
Iving  to  the  world  the  benefit  of  the  steamboat.'' 
I  the  dispute  between  Fitch  and  Rumsej,  the  claim  of 
first  to  priority  of  invention  was  sustained  by  the  legisla- 
§  of  Pennsylvania^  Delaware,  and  New  Jersey,  while  Rum- 
3  patents  were  allowed  by  those  of  New  York,  Maryland,  and 
inia.  Both  inventors,  on  the  establishment  of  the  national 
nt  Office,  took  out  patents  for  their  marine  inventions.  The 
(  of  the  dispute  between  Fitch  and  Rumsey  appear  to  be  these  : 
credit  of  the  invention  belongs  to  each  of  them,  since  they 

arrived  at  it  independently,  and  without  the  knowledge  of 
,  other's  labors;  but  while  the  conception  of  propelling  boats 
he  energy  of  steam  appears  to  have  occurred  to  them  both  in 
lame  year.  Fitch  was  fortunate  enough  to  have  made  the  first 
tical  experiment.  But,  unfortunately  also.  Fitch  being  a  man 
so  peculiar  idiosyncrasies  of  character  were  intensified  by  his 
pendence  of  spirit,  his  inventive  pride,  his  clear  foresight  of 
t  the  eventual  value  of  bis  invention  would  be,  and  the  mis- 
mes  of  his  early  youth,  the  troubles  of  his  domestic  life,  and 
want  of  appreciation  he  met  with  in  his  maturer  years,  it  was 
;ult,  if  not  impossible,  for  him  to  obtain  the  cooperation  he 
led.  Yet  there  is  no  doubt  that  it  was  only  defects  in  the  size 
he  wheels,  the  imperfections  and  the  excesdve  weight  of  the 
ne,  and  other  quite  secondary  details  of  construction  which 
J  remedied  by  those  who  came  after  him,  together  with  his 
t  of  capital,  which  alone  prevented  Fitch  from  making  naviga- 

by  steam  a  success  years  before  it  became  actually  such  in 
ir  hands. 

nsuccessful  and  unhappy,  broken  in  fortune,  and  sufiering 
1  poverty  and  want  even  of  sympathetic  appreciation,  he  rash- 
nded  a  life  which  had  become  too  great  a  burden  to  be  borne, 
still  his  countrymen  should  not  willingly  let  his  memory  de- 
;  but,  with  the  growth  of  the  enterprise  he  foresaw,  an  in- 
ising  appreciation  of  the  value  of  his  life  should  bring  to  his 
nory  the  recognition  which  was  denied  him  while  alive, 
n  1788  Fitch  built  a  second  boat  for  the  machinery  he  had  used 
lis  first,  which  was  an  engine  with  a  twelve-inch  cylinder,  and 
ie  with  it  several  passages  between  Philadelphia  and  Burling- 
,  at  the  rate  of  about  four  miles  an  hour.  This  boat  was  driven 
paddles,  six  on  a  side.     Another  boat  for  an  engine  with  an 
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t)l^ectioa8  to  this  proposed  method,  and  made  some  Buggestions, 
which  he  afterwards  followed  himself  in  his  attempt  upon  the 
Hudson.  At  Birmingham  he  became  acquainted  with  Watt,  and 
made  himself  perfectly  familiar  with  the  steam  engine,  which  had 
just  been  improved  by  this  inventor.  On  a  visit  to  Paris  he  be- 
came intimate  with  Chancellor  Livingston,  of  New  York,  who  was 
then  United  States  minister  to  France.  Livingston  had  been  con- 
nected in  New  York  with  Nicholas  Rosevelt  and  John  Stevens  in 
experimenting  concerning  steam  navigation,  and,  being  wealthy, 
offered  Fulton,  when  he  heard  his  views,  all  the  capital  necessary  for 
his  experiments,  and  if  they  were  successful  to  contract  for  the  intro- 
duction of  this  new  method  of  propelling  boats  in  the  United  States. 

Through  Livingston's  influence,  also,  an  act  was  passed  in  the 
legislature  of  New  York,  in  1798,  repealing  the  act  of  1787  in 
favor  of  John  Fitch,  and  granting  to  himself  the  exclusive  privi- 
lege of  navigating  the  waters  of  the  state  by  steam,  on  condition 
that  he  should  give  proof,  within  a  year,  that  he  had  constructed  a 
boat  of  twenty  tons  which  was  able  to  navigate  the  Hudson  River 
St  an  average  speed  of  four  miles  an  hour,  and  that  he  should  at 
no  time  fail,  for  the  period  of  one  year,  to  have  a  boat  of  this  de- 
scription plying  between  Albany  and  New  York  city.  From  time 
to  time  the  continuance  of  this  act  was  extended,  and  finally  its 
provisions  were  made  to  include  Fulton. 

In  the  mean  time  experiments  were  continued  in  France,  and 
during  the  summer  of  1802,  at  Plombi^res.  The  next  year  Fulton 
commenced  constructing  a  working  model,  and  at  the  same  time 
a  vessel  sixty  feet  long  and  eight  wide.  It  did  not,  however, 
move  when  finished  with  the  speed  he  had  expected.  The  same 
year  he  also  sent  an  order  to  Watt  and  Bolton  for  a  steam  engine 
suitable  for  a  boat  of  larger  size,  which,  when  completed,  was  for- 
warded to  New  York,  arriving  there  in  1806.  * 

Having  informed  himself  concerning  all  the  attempts  made  in 
Europe  to  realize  steam  navigation,  so  that  he  should  be  able  to 
avoid  the  causes  of  their  failure,  he  returned  to  America,  and  doing 
the  same  thing  here,  he  set  about  constructing  a  boat  for  his  ma- 
chine. This  boat  was  finished  in  1807,  and  named  the  Cler- 
mont, the  name  of  Livingston's  estate  on  the  Hudson.  The  speed 
she  attained  averaged  five  miles  an  hour,  and  during  the  ensuing 
winter  she  was  lengthened  so  as  to  measure  one  hundred  and  forty 
feet  on  her  keel  and  sixteen  and  one-half  feet  beam. 

The  legislature  also  granted  to  Livingston  and  Fulton  an  exten- 
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sion  of  their  exclusive  privilege  for  additional  terms  of  five  years 
for  every  new  boat  they  should  build  and  run,  provided  the  total 
number  of  years  so  granted  should  not  exceed  thirty.  The  second 
boat  built  was  finished  in  1807,  and  called  the  Gar  of  Neptune. 
Next  year  the  legislature  passed  another  act  confirming  the  prior 
grants,  and  giving  the  grantees  further  remedies  against  any  in^ 
fringement  of  them,  by  subjecting  any  vessel  propelled  by  steam, 
which  should  enter  the  waters  of  the  state,  to  forfeiture,  unless  it 
had  their  license. 

In  1809  Fulton  took  out  his  first  patent  from  the  United  States 
for  his  invention,  and  in  1811  others  for  improvements  in  his  ma- 
chinery. These  patents  covered  the  adaptation  of  a  paddle-wheel 
to  the  axle  of  the  crank  of  Watts's  steam  engine. 

It  was  naturally  to  be  expected  that  in  a  country  governed 
professedly  upon  democratic  principles  such  a  monopoly  would  be 
resisted,  and  very  soon  the  power  of  the  legislature  to  grant  such 
an  exclusive  privilege  was  denied.  The  question  was  soon  brought 
to  a  legal  issue  in  the  courts  by  the  establishment  pf  a  company 
at  Albany  for  the  purpose  of  constructing  another  line  of  boats  to 
ply  between  that  city  and  New  York.  Livingston  and  Fulton,  as 
grantees  of  the  privilege,  filed  a  bill  in  equity,  asking  for  an  in- 
junction against  the  new  company.  Their  request  was  reftiBed  by 
Chancellor  Lansing,  on  the  ground  that  the  act  of  the  legislature 
was  repugnant  to  the  Constitution  of  the  United  States,  and 
against  common  right.  This  decision  was,  however,  reversed  by 
the  Court  of  Errors ;  but  the  case  was  carried  no  further,  being 
quashed  by  a  compromise,  in  which  the  right  to  navigate  the  waters 
of  Lake  Champlain  was  granted  to  the  Albany  company.  Thus 
in  the  very  beginning  of  the  course  of  modem  methods  of  trans* 
portation  the  monopolists  showed  their  readiness  to  avoid  compe^ 
tition,  by  combining  among  themselves.  Nor  was  the  legislature 
more  averse  in  those  times  than  in  the  present  to  lend  its  aid  in 
furthering  the  interests  of  the  monopolists  as  against  the  people. 
Having  in  the  first  place  granted  a  right  which  was  not  theirtgr  to 
grant,  they  passed  another  act  peremptorily  ordering  the  granting 
of  an  injunction  to  the  grantees  of  their  privilege,  and  also  order- 
ing the  seizure  of  any  boat  which  should  infringe  upon  the  terms 
of  their  grant  before  the  commencement  of  any  suit  against  it. 

By  this  arbitrary  and  unconstitutional  legislation  the  steam  nav- 
igation of  the  waters  of  New  York  State  remained  in  the  exclu* 
sive  possession  of  Fulton  and  his  partner  until  the  death  of  Fulton 
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in  1815.  But  the  contest  was  simply  transferred  to  New  Jersey, 
whose  coast  abatted  on  the  mouth  of  the  Hudson  River.  Here, 
however,  the  promptness  with  which  monopolists  will  combine  was 
again  illustrated.  Colonel  Aaron  Ogden,  who  had  commenced  to 
contest  the  claims  of  Fulton  and  Livingston  under  the  grants  of  the 
legislature,  was  converted,  by  concessions  on  their  part,  into  be- 
coming the  warmest  advocate  of  the  monopoly,  and  maintained  it 
until  eventually  he  was  defeated  in  the  famous  case  of  Gibbons 
against  Ogden,  in  the  Supreme  Court  of  the  United  States,  where 
the  question  had  been  carried  by  appeal. 

The  same  course  of  procedure  was  also  forced  upon  the  West 
to  secure  the  free  navigation  of  her  streams.  In  1814,  Fulton, 
claiming  the  monopoly  of  steam  navigation  upon  the  western  riv- 
ers, built  at  Pittsburg,  for  a  company  at  New  York,  Philadelphia, 
and  New  Orleans,  a  steamboat  called  the  Vesuvius,  of  three  hund- 
red and  forty  tons.  She  was  the  third  boat  built  at  the  West, 
and  was  intended  for  the  New  Orleans  and  Louisville  trade.  In 
the  spring  of  this  year  she  sailed  from  Pittsburg,  and  in  July 
started  with  a  cargo  from  New  Orleans,  making  in  ten  days  one- 
half  the  distance  between  there  and  Louisville,  when  she  ground- 
ed, and  remained  until  December,  when,  being  floated  off  by  a  rise 
in  the  river,  she  returned  to  New  Orleans. 

The  first  steamboat  to  navigate  the  western  rivers  was  also  built 
by  Fulton  at  Pittsburg.  She  was  called  the  New  Orleans,  and 
had  a  capacity  of  between  three  and  four  hundred  tons.  She  was 
provided  with  a  stem  wheel  and  sails,  since  at  that  time  Fulton 
supposed  these  would  be  needed  in  addition  to  her  engine.  In 
October,  1812,  she  made  the  trip  from  Pittsburg  to  Louisville  in 
seventy  hours.  Being  detained  there  several  weeks  by  the  condi- 
tion of  the  falls,  she  made  several  trips  to  Cincinnati,  and  in  De- 
cember proceeded  to  New  Orleans.  Her  length  was  one  hundred 
and  thirty  feet,  and  her  breadth  thirty.  Her  cost  was  about  forty 
thousand  dollars,  one-half  of  which  was  received  from  the  net 
profits  of  her  first  year's  business.  From  New  Orleans  she  pro- 
ceeded to  Natchez,  and  engaged  in  the  trade  between  these  two 
cities,  for  which  she  was  built,  until  1814,  when  she  was  wrecked 
upon  a  snag  at  Baton  Rouge. 

The  second  steamboat  of  the  West  was  a  small  boat,  rated  at 
twenty-five  tons,  called  the  Comet.  She  was  built  at  Pittsburg  by 
D.  French,  and  provided  with  machinery  which  he  had  patented 
m  1809.     In  the  summer  of  1813  she  descended  to  Louisville,  and 
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in  the  spring  of  1814  to  New  Orleans.  After  two  voyages  t< 
Natchez,  she  was  sold,  and  her  machinery  taken  for  a  cottoi 
mill. 

Thus  far,  therefore,  no  steamers  had  ascended  the  western  rrv 
ers.  The  experiment  of  the  Vesuvius  had  been  successful  unti 
she  ran  aground,  but  it  was  not  conclusive.  In  1814  the  Entei 
prise,  built  at  Brownsville,  Pa.,  was  provided  with  one  of  French' 
engines,  and  in  December  descended  to  New  Orleans.  On  her  n 
turn  trip,  in  which  she  was  the  first  vessel  which  ascended  th 
Mississippi,  she  reached  Louisville  in  May,  1816,  making  the  tri] 
from  New  Orleans  in  twenty-five  days.  The  event  was  cclcbrate( 
by  a  public  dinner  given  by  the  citizens  of  Louisville  to  her  com 
mander,  Captain  Henry  M.  Shreve.  To  this  gentleman  the  Wcs 
is  greatly  indebted  for  securing  the  free  navigation  of  their  waters 
for  this  vessel  and  another  called  the  Washington,  which  he  sub 
sequently  built,  were  intended  to  test  the  validity  of  Fulton'i 
claims  to  his  monopoly.  Both  of  these  boats  were  seized,  as  Cap 
tain  Shreve  desired  they  should  be,  and  the  cause  being  carried  n\ 
to  the  Supreme  Court,  the  exclusive  pretensions  of  the  monopolist 
were  denied,  and  the  freedom  of  navigation  secured. 

The  history  of  the  action  of  state  legislatures  in  aiding  monopo 
lists,  and  the  promptness  with  which  the  monopolists  thcmselve 
cooperated  with  each  other,  and  their  willingness  to  compromis< 
and  aid  each  other,  showed  how  frail  is  the  chance  of  the  publi 
to  obtain  from  their  competition  the  benefits  which  many  theorizer 
ascribe  to  this  tendency,  and  afibrd  many  valuable  lessons  for  th< 
action  of  the  present  generation  in  contending  with  other  monopo 
lies,  which,  at  times,  seem  destined  to  override  all  the  principle 
of  our  democratic  nationality. 

In  this  way  the  free  navigation  of  the  internal  waters  of  th< 
countries  being  secured,  an  opportunity  was  offered  to  enterprise 
and  the  result  has  been  beyond  what  even  the  most  sanguine  in 
venters  of  this  method  of  transportation  could  have  imagined 
Fitch  left  a  request  that  he  should  be  buried  upon  the  banks  ol 
the  Ohio,  "  where  the  song  of  the  boatman  would  enliven  the  still 
ness  of  his  resting-place,  and  the  music  of  the  steam  engine  sooth* 
his  spirit;"  and  well  has  his  desire  been  fulfilled. 

The  first  steam  navigation  of  the  ocean  was  in  a  boat  called  th* 
Phoenix,  which  was  launched  by  John  Stevens  soon  after  Fulton*i 
Clermont  made  her  first  trip.  As  Fulton  held  the  monopoly  o 
steam  navigation  in  the  waters  of  New  York  State,  the  son  of  th< 
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ilder  of  the  Phoenix  —  R.  L.  Stevens  —  took  her  to  Philadelphia 

the  oatside  passagei  the  only  one  then  in  existence. 
The  first  steamboat  to  crosa  the  Atlantic,  however,  was  the  Sa- 
anah,  a  vessel  built  in  New  York,  with  side  wheels  and  sails. 
e  sailed  from  New  York  to  St.  Petersburg  by  way  of  Liverpool,/-'^     /  \ 
iching  this  last  named  place  in  twenty-six  days,  and  retume< 
fely.     As  she  was,  however,  a  small  vessel,  and  did  not  depend^ 
tirely  upon  her  engines,  her  trip  was  hardly  considered  a  proof 
at  ocean  steam  navigation  was  practicable.     The  first  regular 
yssages  across  the  Atlantic  were  made  in  1838  by  the  Sirius  and     N^v.vn*^ 
e  Great  Western.     The  first  of  these  left  London  and  reached 
ew  York  in  seventeen  days,  and  the  second  left  Bristol  and 
ached  New  York  in  fifteen  days. 

Since  then  great  changes  have  been  wrought  in  the  models,  the 
instruction,  and  the  propulsion  of  ocean  steamers,  in  which 
jnerican  invention  has  performed  its  lull  share.  Though,  owing 
9  the  conditions  of  our  present  tariff,  our  ocean  steamers  have 
ntirely  disappeared,  and  there  is  not  a  vessel  now  crossing  the 
Atlantic  under  the  American  flag,  yet  the  labors  of  American  me- 
chanics in  this  direction  have  left  their  influence.  George  Steers, 
lie  builder  of  the  yacht  America,  and  of  the  Adriatic,  influenced 
lie  lines  of  all  the  English  sea  steamers,  as  the  American  models 
if  the  clipper  ships  have  modified  the  rig  and  the  lines  of  all  the 
)e8t  sailing  vessels. 

The  indications  are,  also,  from  the  success  which  has  attended 
ihe  use  of  iron  as  a  material  for  the  construction  of  sea  steamers, 
uid  the  improvements  made  in  the  propeller,  or  submerged  wheel 
It  the  stern,  that  in  the  future  our  sea-going  steamers  will  all  be 
m\i  of  iron,  with  water-tight  compartments,  and,  discarding  side 
'heels,  be  propelled  with  a  screw. 

A  comparison  of  the  early  methods  of  travel,  and  of  the  time 
Ad  discomfort  inherent  to  the  circulation  at  the  commencement 
>f  this  century,  with  those  now  in  use,  will  show  in  the  briefest 
uid  most  striking  manner  the  industrial  advance  we  have  made 
iuring  the  past  two  generations. 

In  the  early  days  a  sloop  would  occasionally  ply  between  New 
Amsterdam  (New  York)  and  Port  Orange  (Albany),  but  the  license 
^  do  so  was  granted  only  on  condition  that  she  did  not  carry 
Qore  than  six  passengers.  From  an  advertisement  clipped  from  a 
newspaper  issued  early  in  this  century  we  gather  that  this  method 
'as  improved  somewhat  at  that  time.  The  announcement  reads 
IB  follows : — 
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"Sloop  Experiment.  —  Fob  Passekoebs  only. 

"  Elias  Bunker  informs  his  friends  and  the  public  that  he  has 
commenced  running  a  sloop  of  about  one  hundred  and  ten  tons 
burden  between  the  cities  of  Hudson  and  New  York,  for  the  pur- 
pose of  carrying  passengers  only.  The  owners  of  this  vessel, 
being  desirous  to  render  the  passage  as  short,  convenient,  and 
agreeable  as  possible,  have  not  only  taken  care  to  furnish  her  with 
the  best  beds,  bedding,  liquors,  provisions,  etc.,  but  they  have 
been  at  very  great  expense  and  trouble  in  procuring  materials  and 
building  her  on  the  best  construction  for  sailing,  and  for  the  ac- 
commodation of  ladies  and  gentlemen  travelling  on  business  or  for 
pleasure. 

''  Merchants  and  others  residing  in  the  northern,  eastern,  and 
western  counties  will  find  a  great  convenience  in  being  able  to  cal- 
culate (at  home)  the  precise  time  they  can  sail  from  Hudson  and 
New  York,  without  being  under  the  necessity  of  taking  their  beds 
and  bedding  ;  and  those  in  New  York  may  so  calculate  their  busi- 
ness as  to  be  certain  of  comfortable  accommodations  up  the  river." 

The  time  employed  in  such  a  trip  varied,  of  course,  according 
as  the  wind  was  propitious  or  not.  Nor  was  the  travel  upon  the 
western  waters  calculated  to  be  any  more  attractive.  In  1794  a 
line  of  packets,  two  in  number,  commenced  running  between  Cin- 
cinnati and  Pittsburg,  and  were  advertised  to  perform  the  voyage, 
each,  once  in  four  weeks ;  the  passengers  were  assured  of  their 
safety,  since  they  would  be  placed  under  cover,  which  was  proof 
against  rifle  or  musket  balls,  with  convenient  port-holes  for  firing 
out  of.  Each  boat  was  to  be  armed  with  six  pieces  carrying  a 
pound  ball,  and  a  number  of  good  muskets,  with  plenty  of  ammu- 
nition. 

How  few  of  those  who  pass  up  and  down  the  Hudson  upon 
the  steamers  which  will  easily  accommodate  a  thousand  passen- 
gers, or  on  the  Mississippi  in  one  of  those  floating  palaces  which 
will  accommodate  an  equal  number,  think  how  much  more  cheaply, 
quickly,  and  conveniently  they  are  thus  transported  than  their 
grandfathers  and  grandmothers  could  have  been  I  It  seems  impo»> 
siblc  that  the  coming  generations  shall  see  changes  of  equal  mag^ 
nitudc  ;  but  the  world  is  just  waking  to  the  conception  of  the  in- 
dustrial tendency  of  mankind,  and  of  the  aids  that  science,  com* 
bination,  and  improved  social  methods  can  produce. 
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SaiF-BinLDiNs  may  be  said  to  have  begun  with  the  cocBtruction 
of  Noah's  Ark ;  but  even  the  ark  could  only  have  been  an  enor* 
ID0U8  enlargement  upon  existing  models,  for  from  the  earliest 
period,  wherever  man  has  lived  in  proximity  to  water,  boats  of 
some  sort  have  been  built.  The  Hebrew  (Scripture)  records 
epeak  of  the  joint  Jewish  and  Phoenician  naval  expeditions  for  the 
timber  and  other  material  for  Solomon's  Temple,  and  mention  of 
"ships  "  is  frequent  in  the  Bible.  The  oldest  tombs  and  monu- 
neats  in  £gypt  bear  representations  of  vessels  propelled  by  means 
or  sails,  as  well  as  by  oars.  Tradition  has  handed  down  accounts 
of  great  galleys  and  ships  of  extraordinary  size,  used  in  warfare 
li;  the  Egyptians,  Greeks,  and  Romans.  Ceesar's  "  Commenta- 
rid  "  allude  to  ships  constructed  of  oak.  Alfred  the  Great  had 
his  navy.  Edward  III.  had  ships  of  war  carrying  cannon.  When 
the  mariner's  compass  came  into  nse,  larger  and  more  complete 
Teasels  were  built.  The  discovery  of  America  gave  an  immense 
impulse  to  ship-bnilding  in  Spain,  and  that  country  long  took  the 
ktA  of  all  other  maritime  nations  in  whatever  pertained  to  navi- 
gation. The  opening  of  a  great  East  India  trade  by  the  discovery 
of  the  passage  around  the  Cape  of  Good  Hope,  made  England 
foremost  among  ship-building  nations,  and  under  Ilcnry  VIII.,  and 
especially  ander  Elizabeth,  extraordinary  progress  was  made.     In 
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the  seventeenth  century  English  ships,  of  from  fourteen  hundred 
to  sixteen  hundred  tons,  were  built.  In  the  eighteenth  century 
the  French  so  far  advanced  upon  the  ships  buUt  by  the  Dutch, 
Portuguese,  English,  and  Spaniards  that  their  models  were  eagerly 
adopted.  But  with  all  these  nations  progress'  beyond  a  certain 
point  was  comparatively  slow,  till  the  United  States,  ignoring  the 
old-established  features  in  naval  architecture,  began  to  build  ves- 
sels which  have  since  been  models  for  the  world. 

Speed  and  beauty  were  the  ends  sought  and  attained  in  the  new 
American  models,  and  these  were  secured  principally  by  the  intro- 
duction of  concave,  wedge-shaped  bows,  instead  of  the  convex 
form,  and  corresponding  "  lines  '*  for  the  stem.  The  schooners 
built  on  Chesapeake  Bay,  and  ships  afier  the  style  of  the  celebrated 
'*  Baltimore  clippers,''  constructed  on  the  new  American  model, 
frequently  showed  a  speed  under  sail  that  had  not  then  been  at- 
tained by  the  best  English  steamers.  The  Collins  steapiers  were 
the  stimulus  to  the  construction  of  the  superb  ships  the  Cunard 
Company  subsequently  added  to  their  line.  The  success  of  the 
yacht  "  America,''  at  Cowes,  in  1861,  built  on  the  Baltimore  clip- 
per model,  revolutionized  yacht-building  in  England.  Among  re- 
markable American  sailing  ships,  constructed  on  the  new  principle, 
may  be  mentioned  the  Boston  clipper  "  Great  Republic,"  of  four 
thousand  tons  burden,  and  the  "  Flying  Cloud,"  which  has  made 
three  hundred  and  seventy-four  knots  in  twenty-four  hours,  or 
nearly  eighteen  miles  an  hour.  Other  American  ships  engaged  in 
the  California,  China,  and  East  India  trade,  have  displayed  equally 
wonderful  speed.  Assuming,  then,  that  American  ships  and 
American  models  are  unsurpassed,  we  proceed  to  give  the  de- 
tails of  construction. 

The  architect  first  makes  a  model  of  alternate  strips  of  pine  and 
cedar,  three  or  more  feet  in  length,  fastened  together,  and  hewn 
out  with  the  greatest  precision,  so  as  to  present  every  line  in  the 
ship  to  be  built.  From  this  model  he  makes  three  drawings  — 
the  "  sheer  plan,"  presenting  the  length,  depth,  water-lines,  and 
entire  side  of  the  ship  ;  the  "  half-breadth  plan,"  which  is  a  length- 
wise section  of  half  the  ship  ;  and  the  "  body  plan,"  which  verti- 
cally divides  the  ship  in  halves,  and  shows  the  curves  and  tin>- 
bers  towards  the  bow  and  the  stem.  From  enlarged  patterns  of 
these  plans  the  workmen  select  and  shape  to  the  required  dimen- 
sions every  timber  for  the  ship. 

In  the  yard,  close  to  the  water's  edge,  blocks  are  set,  —  at  a 


\ 


SraP-BUILDIKa.  105 

proper  inclination  for  the  launching  of  the  ship,  —  on  which  the 
keel  is  laid.     Generally  a  false  keel,  consisting  of  pieces  of  from 
four  to  six  inches  in  thickness,  and  of  the  same  width  as  the  keel 
proper,  —  the  false  keel  preventing  leeway,  and  protecting  the 
keel  in  case  of  the  ship's  grounding,  —  is  laid  first,  and  then  the 
keel,  of  live  oak  or  other  suitable  wood,  and  for  a  first-class  ship 
of  timbers  twenty  inches  square,  dowelled  together  to  make  the 
required  length,  is  laid.     The  keel  is  grooved  on  both  sides  to  re- 
ceive the  planking.     The  stem,  which  must  be  of  the  best  and 
strongest  timber,  and  which  is  backed  by  other  timbers  called  the 
"  apron ''  and  the  "  stemson,^'  all  securely  bolted  together,  is 
secured  to  the  keel  by  a  "  knee.''     In  setting  this  very  important 
timber,  the  greatest  care  and  accuracy  are  requisite,  as  any  irregu* 
larity  will  be  evident  in  the  ship  when  completed.     Next  comes 
tiie  "  stem-post "  of  solid  oak,  which  is  mortised  into  the  keel, 
and  is  strengthened  by  an  inner  post.     The  backbone  of  the  ship 
ifi  now  ready  for  the  ribs.     At  each  end  of  the  keel  the  space  too 
limited  for  framing  is  filled  in  with  solid  timber,  known  as  "  dead- 
wood."     The  floor  timbers,  with  altemate  long  and  short  arms, 
are  next  let  into  the  keel  at  right  angles,  and  from  the  floor  are 
elevated  the  curved  timbers  called  "  futtocks,"  which  make  the 
frame  of  the  ship  and  determine  its  shape.     The  futtocks  are 
shored  up  with  sticks  of  timber  to  keep  them  in  their  places.     The 
next  process  is  to  lay  down  the  "  keelson  "  —  stout  timbers  mn- 
ning  from  stem  to  stem,  directly  over  and  securely  bolted  to  the 
keel,  with  two  or  four  side  keelsons,  which  are  bolted  through  the 
floor  and  futtocks.     The  spaces  between  the  floor  and  futtocks  be- 
low the  water-line  are  filled  with  timber,  and  are  calked  water- 
tight.    The  entire  frame  is  then  tmssed  or  braced  with  bands  of 
iron,  and  the  ship  is  ready  for  the  interior  planking,  or  "  ceiling," 
'Which  begins  at  the  keelson  and  is  carried  up  the  sides.     Projectr 
ing  pieces,  called  shelves,  are  placed  at  proper  intervals,  and  to 
these  the  deck  beams  are  fastened  with  strong  wooden  or  iron 
knees.     Close  to  the  keelson  a  gutter  is  left  to  catch  the  leakage, 
if  any,  and  accessible  to  the  pumps.     The  few  planks  and  timbers 
which  need  curving  for  the  ceiling  are  steamed  and  bent,  and  the 
planks  are  secured  to  the  futtocks  by  locust  pegs,  called  treenails. 
*'  Breast-hooks  "  of  wood  or  iron,  fitting  the  shape  of  the  bow, 
Mid  "  cmtches  "  at  the  stem,  are  put  in  to  further  strengthen  the 
{fame.     Blocks  or  "  steps  "  for  the  mast  are  fastened  to  the  keel- 
ton.    The  deck  beams  are  strengthened  by  posts  which  rise  from 
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the  keelson.  The  outside  planking,  or  "  skin  ''  of  the  ship,  is  of 
oak  planks,  varying  in  thickness  from  four  to  ten  inches,  carefully 
selected,  and  put  on  with  the  greatest  possible  care,  as  the  security 
of  the  ship  against  leakage  and  decay  depends  upon  the  judgment 
and  skill  with  which  this  outside  planking  is  performed.  The 
decks,  of  yellow  pine,  are  framed  to  leave  hatch  and  ladder  ways, 
mast  holes,  etc.,  and  arc  laid  with  great  nicety,  so  as  to  be  per- 
fectly water-tight,  care  being  taken  to  put  down  the  planks  so  as 
to  avoid  the  possibility  of  springing  or  straining.  The  hatchways 
are  oblong  in  shape,  the  broadest  part  running  athwart  the  deck. 
The  bulwarks  are  finished  ;  the  capstan  or  windlass,  which  should 
be  double,  running  through  two  decks  to  enable  two  sets  of  hands 
to  work  at  once,  is  set ;  the  catheads,  to  suspend  the  anchor  over 
the  bows,  are  put  in  ;  and  much  other  work  is  done  by  the  ship- 
carpenters  before  the  vessel  is  ready  to  be  calked.  The  rudder, 
which  may  be  added  before  or  after  launching,  is  made  of  the  best' 
oak  and  elm,  and  is  hung  by  **  pintles ''  to  the  "  gudgeons  ^'  in  the 
stem-post.  The  circular  head  of  the  rudder  which  appears  on 
deck  is  mortised  to  receive  the  tiller,  and  the  tiller  ropes  run 
through  blocks  to  a  barrel,  which  turns  so  as  to  tauten  one  rope 
while  it  slacks  the  other  from  the  barrel  to  the  wheel  of  the  steers- 
man. 

Calking  is  the  process  of  making  the  seams  of  the  deck  and  the 
outer  planking  water-tight,  and  is  effected  by  driving  in  oakum 
with  calking-irons,  and  covering  the  seams  with  pitch.  Copper- 
ing the  ship  may  be  done  before  or  after  launching,  or  even  after  a 
voyage  or  two,  by  taking  the  ship  into  a  dry  dock.  The  bottom 
is  covered  with  a  smooth  coating  of  pitch  and  tar,  and  sheets  of 
copper,  four  feet  in  length  by  fourteen  inches  in  breadth,  are  nailed 
on.  Patent  sheathing  is  made  of  sixty  parts  of  pure  copper  and 
forty  parts  of  zinc,  the  zinc  counteracting  to  a  great  extent  the 
process  of  oicidation.  The  coppering  is  to  prevent  the  bottom 
from  fouling  by  marine  deposits,  or  the  accumulation  of  bamacles« 
which  materially  impede  the  progress  of  the  ship. 

The  ship  is  now  ready  for  launching.  At  low  water,  two  par- 
allel lines,  or  ways,  of  heavy  timber  are  laid  the  entire  length  of 
the  ship,  and  down  to  the  point  where  the  ship  at  high  water  will 
float.  On  the  sliding  ways  are  the  "  bilge  ways,"  running  five- 
eighths  of  the  length  of  the  ship,  and  connected  with  the  ship  by 
"  poppet "  and  "  stopping-up  "  timbers.  These  are  wedged  up 
with  "  slices,"  and  the  whole  makes  a  cradle,  in  which  the  ship  is 
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confined  by  a  single  piece  of  timber  called  a  "  dog-shore."  When 
all  is  ready,  the  ways  are  well  lubricated  with  soil  soap  and  grease, 
the  dog-shore  is  pulled  away  by  a  cord,  and  the  freed  ship  slides 
down  the  ways  and  into  the  water. 

Though  now  afloat,  the  ship  is  by  no  means  ready  for  sea.  Her 
masts,  yards,  rigging,  sails,  cables,  anchors,  etc.,  are  to  be  added, 
and  if  she  is  to  be  a  steamer,  she  must  be  towed  to  the  works 
where  her  engines  are  put  in.  With  the  riggers  come  the  ship- 
painters  and  numerous  other  mechanics,  who  assist  in  finishing  the 
vessel  and  preparing  it  for  sea.  The  mere  building  of  the  hull  is 
but  a  part  —  a  most  important  one,  however — of  an  infinity  of 
work  that  follows. 

The  woods  used  in  the  United  States  for  ship-building  are  al- 
most exclusively  live  oak  and  pine,  with  such  ornamental  foreign 
woods  as  may  be  necessary  for  the  cabins.  Other  nations  use  a 
great  variety  of  woods,  including  teak,  mahogany,  pencil  and  red 
cedar,  Spanish  oak  and  chestnut,  tamarac,  and  many  others. 
Masts  and  spars  are  made  from  pine,  the  larger  vessels  requir- 
ing "  made  masts  "  of  several  pieces  secured  to  a  centre  stick  by 
iron  rings.  A  full  suit  of  sails  for  a  large  ship  will  use  fifteen 
thousand  yards  of  cotton  duck.  Anchors  —  '*  kedge,"  ''small 
bower,"  "  working  bower,"  and  "  best  bower  "  — weigh  from  five 
hundred  to  eighty-five  hundred  pounds.  To  prevent  the  decay  of 
wood  used  in  ship-building,  a  recent  process  is  to  carbonize  the 
surface  to  a  depth  that  need  not  exceed  one  hundredth  part  of  an 
inch,  and  which  will  give  a  coating  that  is  claimed  to  be  impervi' 

008  to  air  and  water. 

Iron  Smps. 

Iron  now  enters  very  largely  into  the  construction  of  even 
wooden  ships  by  the  substitution  of  iron  knees,  deck  beams,  and 
sometimes  iron  plate  (hollow)  masts.  This  use  of  iron  is  to  secure 
space,  greater  strength,  and  lightness;  for  a  vessel  constructed 
wholly  of  iron  is  really  much  lighter  than  a  wooden  vessel  of  the 
same  size,  while  by  doing  away  with  the  space  required  for  heavy 
timbers,  it  can  carry  a  much  larger  cargo.  For  these  and  other 
advantages,  iron  has  come  to  be  a  common  material  for  ship-build- 
ing, and  it  has  been  used  in  the  construction  of  the  finest  Cunard 
and  other  steamers. 

For  an  iron  ship,  the  naval  architect  sends  his  construction 
drawings  to  the  iron  plate  rolling  mill,  where  each  plate  is  pre- 
pared of  the  exact  curve  and  dimensions.     Holes  for  the  rivets 
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aro  punched  by  machineij,  and  the  plates  are  thccready  for  the 
abip-builder.  The  keel  of  the  vessel  is  made  of  iron  bare  riveted 
together,  and  to  the  iron  upright  ribs  the  plates  are  riveted,  one 
plate  overlapping  another.  The  frame  of  the  ship,  in  which  the 
ribs  stand  from  ten  to  eighteen  inches  apart,  the  outside  skin,  and 
indeed  tlie  whole  structure,  are  entirely  of  iron.  When  the  plates 
are  prepared,  ships  of  this  kind  can  be  built  with  great  rapidity. 
They  have  the  advantage  over  wooden  ships  of  greater  simplicity 
of  construction,  greater  immunity  from  deterioration,  no  liability 
to  decay,  and  they  can  be  built  in  compartments,  which,  by  mak- 
ing each  compartment  a  boating  vessel  in  itself,  immensely  in- 
crease tlie  security  of  the  ship  from  sinking  in  case  of  collision 
or  other  disaster.  In  rigging,  finishing,  and  otherwise  fitting  out 
iron  ships,  the  processes  are  nearly  the  same  as  lor  ships  built  of 
wood. 

Ibon-clads. 

The  immense  floating  batteries,  iron  ships,  and  gunboats,  lately 
introduced  into  the  navies  of  ^I  nations,  are  constructed  either 
wholly  of  iron,  or  they  aro  strongly-built  wooden  ships,  heavily 
plated  with  wrought  iron,  of  from  four  to  eight  inches  in  thickness. 
They  carry  the  heaviest  armaments,  and  are  designed,  some  of 
them,  for  sea  service,  but  the  m^'ority  of  them  for  harbor  defence. 

Ship-bciu>ino  in  tbb  llHrTEn  States. 
Ship-building  is  now  (1811)  very  much  depressed  in  the  United 
States.  This  is  owing  to  several  causes,  prominent  among  them 
the  general  use  of  iron  vessels,  and  the  greater  cheapness  on  ac- 
count of  the  charges  added  by  onr  tariff,  with  which  such  vessels 
can  be  constructed  abroad,  particularly  in  Great  Britain. 
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No  feature  of  "progress"  among  the  people  of  the  United 
States,  within  the  last  few  years,  has  been  more  marked  than  th«t 
of  the  increased  love  of  music  which  the;  display.  Tweuty 
years  ago,  but  few  piano-foriea  existed  even  in  the  cities,  and  in 
the  flourishing  and  important  towns.  A  few  harmoniums,  melo- 
deona,  and  other  like  instruments  were  to  bo  found  scattered 
over  wide  territories.  The  bass  and  snare  drum,  the  fife,  and 
Bomctimes  a  horn  of  some  kind,  discoursed  the  chief  music,  aside 
from  vocal,  which  the  inhabitants  of  the  interior  towns  throughout 
(he  land  enjoyed ;  and  the  music  of  even  these  was  seldom 
dispensed  by  tbeir  clumsy  and  unskilled  performers,  save  on 
militia  "  training  days,"  and  the  Fonrth  of  July,  or  on  the  occa- 
sion of  some  extraordinaiy  excoraion  of  a  civic  society  from  one 
town  on  a  visit  to  its  brethren  in  another.  The  best  music  of 
those  days  —  so  near  in  point  of  time,  but  so  far  off  on  the  path 
of  progress  —  was  yielded  by  the  violin,  but  was  generally  to  be 
heard  only  in  the  "  ball-room  "  of  the  villages  a  few  times  a  year 
M  meet.  The  more  wealthy  of  the  towns-people  were  considered 
(lOT) 
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swept  over  by  the  mouth  of  the  player,  each  pipe  graduated  as 
near  as  might  be  to  some  natural  "  note "  of  music.  But  the 
steps  of  improvement  of  the  original  organ  are  all  lost  to  us  so 
far  as  the  relative  times  at  which  they  were  taken  are  concerned. 
But  that  the  progress  of  this  instrument  was  slow  is  sufficiently  cer- 
tain. Eventually,  the  mechanical  powers  of  water  came  to  be 
understood,  and  as  early  as  two  hundred  years  before  Christ,  it 
is  said  that  Gtesibius,  the  Alexandrian,  inventor  of  the  clepsydra, 
or  water  clock,  also  invented  an  hydratUicon  or  hydraulic  organ. 
Upon  an  ancient  monument  in  the  Giardine  Mattel,  at  Rome,  was 
carved  an  organ,  parts  of  which  bore  strong  resemblance  to  the 
organ  of  these  times.  St.  Augustine  in  his  scriptural  comments, 
makes  allusion  to  the  organ ;  and  it  is  related  by  some  writers 
that  Pope  Vitalian,  during  the  last  half  of  the  seventh  century, 
promoted  the  introduction  of  the  organ  as  an  inspirer  of  devotion 
into  some  of  the  chief  churches  of  Western  Europe  ;  and  we  have 
reliable  account  of  an  organ  having  been  presented  to  King  Pepin, 
of  France,  in  the  year  t55,  by  the  then  ruling  Emperor  of  Greece. 

It  is  confidently  declared  that  organs  were  "  common ''  (by 
which  term  we  suppose,  however,  that  nothing  more  is  intended, 
than  that  a  few  existed)  in  England,  in  the  tenth  century.  It 
appears  that  these  were  generally  quite  large  —  larger  than  those 
then  to  be  found  on  the  continent.  Elfeg,  Bishop  of  Winchester, 
caused  one  to  be  set  up  in  his  cathedral  in  951.  These  organs 
were  coarsely  constructed,  and  of  restricted  capacity.  The  keys 
were  struck  with  the  fist,  and  the  pipes  were  wholly  of  brass. 
Twelve  pipes,  or  fifteen  pipes  at  most,  measured  the  capacity  of 
the  largest  organs,  up  to  as  late  a  period  as  the  twelfth  century. 
Eventually,  some  Italian  inventor  added  half  notes,  and  first  in- 
troduced his  improved  organ  to  the  Venetians.  This  was  near  the 
close  of  the  twelfth  century.  Pedals,  or  foot^keys,  came  not  till 
as  late  as  1470,  and  were  the  invention  of  a  musical  German  me- 
chanic by  the  name  of  Bemhard.  But  some  time  elapsed  after 
this  before  the  organ  reached  its  present  form. 

Of  the  builders  of  organs,  the  names  of  whom  have  been  most 
noted,  may  be  mentioned  the  Antegnati,  of  Brescia,  in  the  fif- 
teenth and  sixteenth  centuries  —  later,  in  the  eighteenth  century, 
Serrassi  of  Bergamo,  and  the  Venetian  Callido. 

The  organ,  like  almost  everything  else  of  mechanical  progress, 
has  had  its  history  of  opposition.  In  England,  during  the  exist- 
ence of  the  commonwealth,  under  the  protectorate  of  Cromwell, 
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the  iconoclastic  spirit  of  the  Puritans  vented  itself  upon  many  of 
the  largest  organs  in  England,  as  idolatrous,  or,  rather,  barbarous 
and  unchristian  in  their  nature, — being  mechanical  aids  to  devo- 
tion, which  should  be,  as  they  declared,  wholly  spiritual  in  its 
character  and  means  of  expression. 

But  we  have  not  space  to  pursue  the  history  of  the  organ  in  its 
details  of  construction,  and  its  steps  of  progress  of  growth  in 
popular  favor,  for  the  last  few  centuries, — nothing  of  which, 
however,  is  specially  remarkable,  save  within  the  last  few  years. 

One  form  of  the  organ  —  cabinet  and  parlor  organs  —  is  very 
rapidly  gaining  in  popularity  and  use  in  the  United  States. 

In  1870  about  thirty-two  thousand  were  made  and  sold  in 
America,  while  the  number  of  piano-fortes  was  about  twenty- 
three  thousand.  The  increased  use  of  organs  within  a  few  years 
has  been  very  great.  Probably  their  sales  ten  years  since  were 
not  more  than  one-third  what  they  now  are.  This  is  undoubtedly 
owing  in  a  large  measure  to  the  great  improvements  made  in  the 
instrument  itself.  Formerly  it  was  a  mere  "  convenience  "  for 
lack  of  something  better,  and  mainly  because  nothing  more  satisfac- 
tory was  available.  Now  the  instrument  is  worthy  from  its  intrinsic 
merit,  and  has  favor  with  cultivated  musicians,  as  well  as  the 
people.  There  can  be  little  doubt  that  it  has  not  yet  reached  its 
greatest  popularity,  because  not  sufficient  time  has  yet  elapsed  to 
make  it  generally  known,  and  its  practical  advantages  are  so 
great.  It  is  comparatively  very  cheap.  A  good  instrument,  though 
quite  small,  is  now  furnished  at  fifty  dollars  ;  and  from  this  it  in- 
creases in  size,  capacity,  elegance,  and  price,  to  styles  which  are 
worth  thousands  of  dollars  each.  Thus  it  is  adapted  to  a  wide 
variety  of  means  and  classes  of  purchasers.  Room  can  be  found 
for  the  smaller  styles,  where  there  is  not  sufficient  space  for  larger 
instruments ;  and  the  larger  styles  admit  of  the  greatest  amount 
of  elegance  in  form  and  decoration. 

Reed  instruments,  of  which  these  are  now  the  best  illustrations, 
and  the  only  ones  largely  sold  in  America,  include  melodeons,  har- 
moniums, seraphines,  and  all  instruments  producing  tones  by  free 
reeds  without  the  use  of  pipes.  The  reed,  is  a  thin  strip  of  brass 
or  other  material,  from  half  an  inch  to  several  inches  in  length. 
It  is  fastened  at  one  end  over  an  aperture  in  a  metal  plate,  corre- 
sponding in  size  to  the  reed.  A  current  of  air  is  made  to  pass 
through  the  aperture,  causing  the  reed  to  vibrate  and  produce  a 
musical  tone.     The  size  of  the  reed  determines  its  pitch,  and  its 


r.  PeoBley  styled  his  iDvcntion  "an  improTement  in 
At  first,  the  new  metrumeiit  enjoyed,  and  probably 
little  popularity.  Doubtless  the  quality  of  tone  pro- 
i  80  poor  as  to  make  it  rather  an  instrament  of  torture, 
ling  else. 

tweuty-five  years  after,  Mr,  Jeremiah  Carhart,  then  Ja 
.  Y.,  introduced  improvements  which  seem  to  have  first 
iuatrument  currency.  lie  employed  an  exhaust  bellows 
'  the  force  bellows  which  had  commonly  been  used  be- 
n  other  respects  somewhat  modified  its  construction, 
rbart  was  evidently  not  the  originator  of  the  exhanet 
'or  in  the  original  claim  for  the  patent,  Mr.  Peasley  had 
■t  a  force  or  exhaust  bellows  might  be  used.  But  Car< 
8  to  have  been  the  first  to  use  the  latter  in  such  a  man- 
levelop  its  advantages,  which  were  chiefly  in  improved 
tone.  He  gave  his  instruments  the  name  "  melodeon," 
tiiey  became  widely  known,  and  are  familiar  to  most 

years  later  Mr.  Emmons  Hamlin,  now  of  the  Mason  & 
■gan  Co.,  but  then  quite  a  young  man,  in  the  employ  of 
'rince  &  Co.,  of  Buffalo,  introduced  an  improvement, 
I  probably  done  more  than  anything  else  to  render  the 
;  worthy  of  its  present  popularity.  He  discovered  that 
to  the  tongue  of  the  reed  a  slight  bend  and  twist,  the 
tone  was  greatly  modified.     Patient  and  abilfiil  expep- 
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ment  of  musical  instrameDts.  In  illustration  of  this  may  be 
mentioned  the  recent  construction  by  him  —  as  a  matter  of  per- 
sonal gratification  solely,  and  with  no  reference  to  business  —  of 
several  violins,  which  are  said  by  virtuosi  to  be  of  extraordinary 
excellence,  and  to  need  age  only  to  rank  with  the  productions  of 
the  old  masters,  who,  it  has  been  supposed,  had  left  no  successor  ^ 
to  their  skill. 

A  few  years  after  his  discovery  of  the  art  of  voicing  reeds,  Mr. 
Hamlin,  feeling  confident  that  great  improvement  was  yet  possible 
in  reed  instruments,  and  finding  others  possessing  the  same  con- 
fidence, became  associated  in  business  with  Mr.  Henry  Mason,  a 
son  of  Dr.  Lowell  Mason,  the  distinguished  musical  composer  and 
author,  under  the  now  well-known  name  Mason  &  Hamlin,  for 
the  manufacture  of  instruments  of  the  class.  Combining,  thus, 
musical  cultivation  with  mechanical  skill  and  experience,  in  this 
specialty  they  united,  what  is  not  common,  a  knowledge  of  what 
results  were  desirable,  and  capacity  for  their  production. 

The  new  firm  gave  themselves  at  once  to  experiment,  which 
has  been  perseveringly  pursued  to  the  present  time ;  and  they  have 
certainly  been  largely  successful  in  that  improvement  which  has 
raised  the  instrument  to  its  present  popularity.  To  follow  in 
detail  the  improvements  which  they  have  effected  would  occupy 
more  space  than  can  here  be  afforded.  Allusion  may,  however,  be 
made  to  the  employment  of  an  improved  bellows,  having  two 
blow-pedals,  and  giving  a  much  stronger  current  of  air  than  was 
before  available  ;  the  introduction  of  ingeniously  constructed 
valves,  which  are  impoi*tant  in  securing  more  nearly  perfect  and 
durable  action ;  of  the  automatic  swell  —  a  device  as  simple  as 
effective  ;  of  new  and  different  scales  for  sounding  and  tube 
boards  ;  the  discovery  and  application  of  principles  effecting  the 
purity  and  power  of  tone.  The  instrument  has  indeed  assumed  a 
BOW  form,  both  in  interior  and  exterior,  and  its  relationship  to  the 
melodeon  with  which  Messrs.  Mason  &  Hamlin  started  is  hardly 
nearer  than  was  that  of  the  latter  instrument  to  the  accordeon, 
which  preceded  it. 

The  growing  popularity  of  reed-organs  has  stimulated  efforts 
by  others  also,  by  whom  some  improvements  of  value  have  been 
originated  ;  but  the  Mason  &  Hamlin  Organ  Co.,  as  in  the  growth 
of  its  business  it  has  become,  have  undoubtedly  been  the  leaders 
in  the  march  of  improvement,  and  have  accomplished  most  im- 
portant i  results.     Their  instruments  possess  a  peculiar  excellence 


ng  more  than  twice  as  many  aa  any  other  maker.  Re- 
^he;  have  added  a  large  new  factory  to  their  premisea,  bat 

greatly  in  lack  of  sufficient  facilities  to  supply  tile  demands 
r  instrumente. 

reader,  if  he  cui  obtain  permission  to  go  over  H,  will  find 
o  interest  him  in  the  principal  factory  of  this  company,  at 
ner  of  Cambridge  and  Charles  Streets,  Boston.  Machinery 
•ly  employed,  rcsolting  in  more  exact  and  better  work,  and 

economy  of  cost.     Every  part  of  the  instrument  is  made 

company  themaelves,  and  every  precaation  naed  to  secure 
e  best  and  most  reliable  work. 

works  of  the  Mason  &  Hamlin  Organ  Co.,  are,  without 
the  largest  establishment  of  the  kind  in  tiie  world  ;  and  as 
lerit,  together  with  the  successes  of  the  company  itself,  and 
ecoliar  adrantageB  as  manufacturers  of  cabinet  and  parlor 

a  brief  historic  notice  in  a  work  like  this, 
company  originated  about  eighteen  years  ago,  under  the 
me  of  Mason  &,  Hamlin.  Its  factories  are  at  the  corner 
'bridge  and  Charles  Streets,  Boston,  and  in  Cambridge, 
covering  an  area  of  seventy  by  tiiree  hnndred  feet,  five 
high.  The  Cambridge  factory  has  the  advantage  of  a  rut- 
ack  connected  with  all  t^e  railroads  centering  in  Boston, 
esrooms  are  at  154  Tremont  Street,  Boston,  and  696  Broad- 
ew  Tork. 
number  of  workmen  employed  is  about  five  hundred.     The 


116  CABINET  AND  PARLOR  ORGANS. 

the  number  in  1870  was  considerably  larger  still)  were  stretched 
out,  end  to  end,  in  a  continuous  line,  they  would  reach  to  the 
distance  of  three  miles  ;  or  they  would  form  a  wall  nine  feet 
high,  sufficient  to  enclose  the  whole  of  Boston  Common. 

The  Mason  &  Hamlin  Organs  were  awarded  the  American 
medal  at  the  Paris  Exposition,  but  two  other  medals  tlien  being 
awarded,  one  to  Germany  and  one  to  France.  They  have  alsc 
won  seventy-fiye  medals,  or  other  first  premiums,  at  various  In- 
dustrial Exhibitions  in  America.  They  are  used  in  preference  to 
all  others  in  concert-rooms,  by  the  most  eminent  artists,  a  majorit^i 
of  whom,  here  and  in  Europe,  have  given  voluntary  written  testi- 
monials to  their  numerous  superior  merits.  In  fact  they  are  rec 
ognized  as  the  standard  of  excellence. 

It  is  everywhere  to  be  noted  in  the  history  of  a  great  manu- 
facturing enterprise  of  any  nature,  that  its  great  success  depends 
upon  compliance  with  the  laws  of  rigid  industry,  perseverance, 
and  the  conscientious  production  of  the  best  wares,  as  well  ac 
honorable,  fair  dealing  with  customers  ;  and  it  is  fitting,  in  merited 
compliment  to  this  distinguished  company,  to  say  that  the  supe- 
riority of  their  organs  is  owing  to  the  following  reasons :  The 
long  experience  of  the  proprietors  ;  the  vast  amount  and  great 
variety  of  ingenious  and  latest  improved  machinery,  tools,  and 
appliance's  ;  the  adoption  of  all  improved  processes  in  the  prepara 
tion  and  manufacture  of  the  materials ;  the  introduction  of  al 
valuable  new  inventions  in  the  mechanism  ;  the  employment  of 
workmen  who  have  been  thoroughly  bred  to  the  business ;  the 
employment  of  each  set  of  workmen  only  upon  one  special  brancb 
of  the  work,  so  that  each  attains  perfection  in  his  particular  division 
of  labor ;  the  fact  that  the  foreman  of  each  department  is  made 
peculiarly  responsible  for  any  defect  which  may  occur  in  his  de- 
partment ;  the  unequalled  care  observed  in  thoroughly  seasoning 
materials  ;  and  the  admirable  system  in  putting  together,  witb 
exactness  and  nicety,  the  three  to  four  thousand  pieces  of  wood, 
iron,  brass,  ivory,  ebony,  leather,  rubber,  cloth,  and  other  m» 
terials  necessary  to  the  construction  of  a  perfect  organ ;  all  of 
which  discloses  not  only  the  best  business  good  sense,  but  high 
toned  professional  ambition,  which  it  is  ever  so  pleasant  to  record 
of  our  leading  manufacturers  in  general. 

The  large  scale  upon  which  these  organs  are  made,  and  th( 
possession  of  every  facility  which  ingenuity  could  devise  or  monnj 
purchase,  enable  this  company  to  furnish  these  first-class  instru- 
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ments  at  the  lowest  rates ;  as  low,  in  fact,  as  the  rates  charged 
for  inferior  instruments  made  by  others.  The  company  make  all 
parts  of  these  instruments  themselves,  and  thus  avoid  the  neces- 
sity for  charges  to  cover  the  two  or  three  profits  which  are  made 
when  the  parts  must  be  purchased,  as  is  the  case  with  smaller 
manufacturers. 

Some  peculiar  reasons,  which  may  properly  be  pointed  out, 
have  materially  tended  to  give  the  organs  made  by  this  company 
the  popularity  which  they  enjoy,  and  illustrate,  at  the  same  time, 
the  vast  improvements  which  the  organ,  since  the  days  of  simple 
Pandean  reeds  form,  has  undergone.     The  action  of  the  improved 
centre-pressure  self-adjusting  reed  valves  is   more   instantaneous, 
sure,  and  perfect  than  that  of  a^y  others.     The  pressure  on  all 
parts  of  the  valve-seat  is  exactly  equal,  and  perfectly  closes  the 
aperture ;  and  therefore  the  tones  do  not  sound  when  the  keys 
are  not  pressed  down.     These  valves  insure  a  lighter  action,  em- 
ploy a  more  forcible  current  of  air,  produce  a  complete  vibration 
of  the  reed,  increase  the  volume  of  tone,  improve  its  quality,  and 
give  better  capacity  for  expression.     In  the  construction  of  the 
sounding  and  tube  boards,  the  materials,  size,  plan,  and  details  are 
such  that  these  organs  have  become  specially  famous  for  musical 
power  and  sonorousness.     The  new  styles  of  resonant  ca^es  also 
aid  in  rendering  the  tones  peculiarly  full  and  rich,  giving  them 
perfect  vibration.      The   automatic  bellows  swell  far  exceeds  all 
others  in  producing  crescendos  and  diminuendos,  and  is  more  effec- 
tively used  with  little  practice.     The  tones  by  its  use,  from  the 
loudest  to  the  softest,  are  commanded  to  any  degree  without  any 
unusual  movement  of  hands  or  feet.     This  swell  is  perfectly  simple 
in  construction,  and  least  liable  to  get  out  of  order.     It  has  re- 
ceived many  medals,   and    the  high  approval  of  judges,  at  the. 
Paris  Exposition  and  elsewhere.     Numerous   fruitless   attempts 
have  been  made  to  imitate  it.     The  Mason  &  Hamlin  Improved 
vox  humana  produces  brilliant  orchestral  and  solo  effects,  giving 
a  remarkable  imitation  of  stringed  instruments,  and  a  near  re- 
semblance to  the  best  characteristics  of  a  cultivated  human  voice, 
from  which  it  takes  its  name.     It  is  as  durable  as  the  instrument 
itself,  being  simple  in  mechanism.     It  is  a  combination  of  several 
patents,  is  used  only  in  these  organs,  and  is  one  of  the  most  popu- 
lar improvements  ever  introduced.      Wood's  octave  coupler  is  used 
iu  these  instruments,  and  doubles  their  power.      It  enables  the 
performer,  by  touching  any  one  key,  not  only  to  produce  all  the 
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tones  immediately  connected  with  it,  but  also  their  octaves.  It 
is  not  liable  to  get  out  of  repair,  which  cannot  be  said  of  other 
couplers.  The  vibrators  or  reeds  are  made  by  peculiar  machineiy, 
invented* and  perfected  by  the  company  itself.  Each  reed  is  after- 
wards carefully  finished  by  hand,  thus  securing  a  uniformity  unat- 
tainable when  the  reed  is  made  wholly  by  hand  or  less  perfect 
machinery.  No  reed  is  stamped  out  of  brass.  Every  one  is 
riveted  with  iron,  thus  securing  strength  and  durability. 

The  liberal  policy  of  this  company  in  patient  and  costly  experi- 
ments, and  in  obtaining,  at  whatever  cost,  the  use  of  every  real 
improvement  made  by  others,  has  given  them  the  control  of  the 
most  important  improvements.  Many  are  patented,  and  exclu- 
sively used  by  this  company,  although  some  other  makers  wrong- 
fully represent  their  instruments  to  be  the  same. 

Every  Mason  &  Hamlin  organ  is  rigidly  tested  before  being 
suffered  to  leave  the  establishment,  and  each  instrument  is  war- 
ranted in  the  amplest  manner  for  five  years.  Their  points  of 
superiority  are  thus  summed  up,  as  claimed  by  the  company : 
Supenor  quality  of  tone ;  power  and  volume  of  tone ;  capacity 
for  varied  effects,  imitating  pipe  organs,  the  violin,  violoncello, 
horn,  flute,  clarinet,  etc. ;  capacity  for  expression  ;  quickness  of 
utterance,  having  almost  the  vivacity  and  life  of  a  fine  piano-forte  ; 
uniformity  in  character,  and  equality  in  loudness  of  tones,  through- 
out each  stop  ;  quality  of  keeping  in  good  tune  ;  smoothness  and 
perfection  of  action,  all  the  mortises  in  the  keys  through  which 
the  guide-pins  work  being  lined  with  cloth  ;  and  in  other  respects 
they  are  so  constructed  that  the  action  may  be  reasonably  ex- 
pected to  be  smooth  and  noiseless  till  worn  out ;  durability : 
when  carefully  used  they  may  bo  expected  to  improve  for  years. 
They  are  used  in  many  countries  and  most  trying  climates  ;  all 
the  nicest  parts  of  the  lumber  are  seasoned  for  years  in  the  open 
air,  then  in  drying  kilns,  and  then  by  a  new  process  of  super- 
heated steam.  They  scarcely  ever  require  tuning.  They  can  bo 
sent  anywhere,  ready  for  use,  and  without  risk,  by  the  ordinary 
freight  routes,  etc.  Strength  and  thoroughness  of  construction  : 
these  merits  of  the  Mason  &  Hamlin  organs  are  illustrated  by 
the  following  facts :  the  desks  are  all  made  of  three  pieces  of 
wood,  80  glued  together  that  the  grain  runs  in  different  directions, 
securing  the  greatest  possible  strength.  The  stops  have  fronts  of 
engraved  ivory.  The  ivory  in  the  keys  is  of  the  best  quality, 
and  the  fronts  of  the  keys  are  of  ivory  instead  of  wood.     Tho 
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black  keys  an  of  ebony,  not  pnioted  inferior  vood.  The  pedal 
coveringfl,  hin^B,  locks,  etc.,  are  of  the  beet  quality ;  and  ever; 
other  detail  exhibits  the  same  tborou^hness  of  construction  and 
8treD|fth  of  material. 

The  claims  to  preeminence  of  the  Mason  &  Hamlin  organs 
are  confirmed  not  only  by  the  lar^  number  of  premiums  they  have 
t,aken  within  a  few  years  at  all  the  prominent  fairs,  but  also  by 
the  Internal  Bevenne  returns,  which  are  made  under  oath,  and 
show  that  their  sales  arc  very  much  larger  than  those  of  any  oiber 
Teed  instrument.  More  tJian  three  hundred  of  tlio  most  prominent 
artists  of  the  United  States,  and  many  of  the  leading  organists  of 
Xurope,  besides  the  most  eminent  musical  and  other  journals  of 
both  hemispheres  have  testified  to  the  superiority  of  the  Mason 
A  Hamlin  organs ;  and  independent  of  their  nnmerons  other 
merits,  in  any  of  their  great  variety  of  styles  they  are  chastely 
elegant  specimens  of  furniture,  worthy  of  a  place  in  the  most 
■amptuousJy  furnished  apartment. 

In  listening  to  these  organs  one  feels  the  full  force  of  those 
lines  of  Tom  Moore,  in  his  "  Loves  of  Angels,"  in  regard  to  the 
connection  between  love,  reli^on,  and  music ;  and  notwithstanding 
the  prosaic  character  of  an  article  upon  an  industrial  enterprise 
and  manufacture,  we  conceive  it  not  unfit  to  conclude  it  with  the 
Unes  above  referred  to  :  — 

"  O  Lore,  Religinn,  Huiic,  all,  — 
Tha  odI  J  bleixingi  lince  flie  Fall,  — 
How  kindred  are  the  dreami  foa  bring  I 

How  Lore,  tliODgh  anlo  earth  lo  prone, 
Delighu  to  take  Religion*!  wing, 

When  time  or  grief  bath  ttiiiDed  Ui  ownl 
How  near  to  Lave'a  bi>guiliDg  brink, 

Tm  oft,  entranced  Religion  lies  I 
While  Mniie,  Music  is  the  link 

Thej  both  itill  hold  bj  to  the  lUe*, 
The  language  of  tbeic  native  *pbere, 
Which  the;  had  elM  fbi^Uen  here," 
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of  the  marvels  wroaght  by  the  axe,  as  a  pioneer  of  civilization. 
The  poet  Whitman,  in  his  quaint,  peculiar,  uerveful  style,  huB 
given  the  axe  a  classic  niche  in  the  temple  of  poesy.  We  quote 
^   few  lines  from  his  "  Broad- Axe  Poem  "  :  — 

'*  Broad-axe,  shapely,  naked,  wan ! 
Head  from  the  mother's  boweU  draws ! 
Wooded  tlesh  and  metal  bone !  limb  only  one  and 

lip  only  one. 
Gray-blue  leaf  by  red-heat  grown !  helre  produced 

from  a  little  seed  sown ! 
Besting  the  grass  amid  and  upon. 
To  be  leaned,  and  to  lean  on. 

•  •  •  •  • 

The  axe  leaps ! 

The  solid  forests  gire  fluid  utterances ; 

They  tumble  forth ;  they  rise,  and  form 

Hut,  tent,  landing  survey, 

Flail,  plow,  pick,  crowbar,  spade. 

Shingle,  rail,  prop,  wainscot,  jamb,  lath,  panel,  gable, 

•  •  •  •  . 

Capitols  of  States,  and  Capitol  of  the  nation  of  States. 
Xiong,  stately  rows  in  avenues,  hospitals  for  orphans,  or 

for  the  poor  or  sick, 
Manhattan  steamboats  and  clippers,  taking  the  measure 
,  of  all  seas  I  ** 

The  manufacture  of  axes  in  this  country  constitutes  one  of  our 
largest  and  most  important  business  interests,  involving  an  im- 
mense amount  of  capital,  invested  in  several  (in  fact,  in  nearly  all, 
to  a  greater  or  less  extent)  of  the  States  of  the  Union,  and  em- 
ploying a  vast  number  of  laborers.  But  the  ax^is  an  implement 
which  requires  far  more  science  and  skill  in  its  manufacture,  where 
a  perfect  instrument  is  intended  to  be  produced,  than  not  only  the 
cursory  thinker,  but  even  the  actual  observer  of  the  process  of  its 
manufacture  would  be  apt  to  consider ;  so  much  depends  upon 
the  amount  of  pressure  the  steel  may  receive  under  the  hammer 
or  press,  its  degree  of  tempering,  and  many  manipulations  which 
it  undergoes  in  its  various  phases  from  the  crude  elements,  or  till 
it  is  pronounced  finished.  Therefore  the  merit  of  various  axes 
of  different  makers,  though  made  from  the  same  kind  of  materials 
(iron  and  steel),  from  the  very  same  manufacturers  of  these,  even, 
is  as  varied  in  degree  as  the  makers  of  the  implement  are  different 
in  person.  It  is  a  mattter,  therefore,  of  great  importance  to  the 
consumer,  or  wielder  of  an  axe,  that  he  possess  himself  of  the 
best  made  one.     All  other  things  being  equal,  it  is  usually  safe  to 
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liates ;  and  this  success  has  been  achieved  by  true  merit,  com- 
oeiicing,  as  will  be  seen  from  what  follows,  with  a  "  small  begin- 
ing."  The  reader  will  reflect  that  the  union  of  two  of  the  most 
bundant  substances  in  Nature,  iron  and  carbon,  produces  steel ; 
nd  but  for  this  union  the  world  would  be  without  all  products  and 
esults  whatever  which  are  achieved  by  the  use  of  cutting^dges. 
ron  alone  would  have  given  mankind  only  a  sort  of  half-civilization, 
lie  union  of  these  two  substances  is  not  natural,  but  artificial, 
nd  is  a  matter  for  the  best  skill ;  if  too  soft,  the  steel  will  not 
eceive  a  keen  edge  or  retain  stiffness ;  if  too  hard,  it  breaks, 
lie  proper  compounding  of  iron  with  carbon,  the  process  of  nicely 
empering  to  just  the  right  hardness,  and  the  most  approved  meth- 
ds  of  manufacture,  make  up  the  business  of  tool-making  as 
arried  on  in  the  village  of  OoUinsville,  Connecticut. 

The  vanguard  of  American  civilization  moving  westward  has 
iways  been  armed,  as  nobody  needs  to  be  reminded,  with  the  axe. 
This  tool,  indispensable,  although  too  unsparingly  used  against  the 
Tees  by  almost  every  original  settler,  was  roughly  hammered  out 
)y  blacksmiths,  forty  years  ago,  each  purchaser  grinding  his  own 
\o  an  edge.    More  than  forty  years  ago,  Mr.  Samuel  W.  Collins,  at 
that  time  engaged  in  mercantile  business  in  the  city  of  Hartford,  Con- 
Decticut,  convinced  that  there  was  a  field  of  American  enterprise 
in  the  manufacture  of  axes,  determined  to  commence  in  a  small 
way  in  a  little  stone  shop,  still  standing  among  the  score  of  larger 
ones  which  have  since  gathered  around  it.     Mr.  Samuel  W.  Col- 
lins afterwards  removed  to  ihe  town  of  Canton  (the  chief  village 
and  business  part  of  which  has  long  been  named  Collinsville,  in  honor 
of  him),  and  the  business  has  since  been  his  life-work,  and  his 
name  is  known  wherever  tools  are  used.     He  is  living  yet,  and  his 
quaintly-written  diary  shows  all  the  shrewd,  hard  sense,  ingenuity, 
aad  practical  sagacity  which  characterize  the  New  Englander. 
The  following  memorandum  is  taken  from  this  diary :  — 

"  1828.  —  Contracted  with  Oliver  Couch  to  take  his  four-horse 
stage  off  the  Albany  turnpike,  and  run  through  Collinsville  to 
Fannington  and  Hartford,  and  so  got  a  post  office  established  at 
Collinsville.  .  .  .  Built  the  first  trip-hammer  shop,  etc.  Com- 
menced drawing  axe-patterns,  and  making  broadaxes  with  trip- 
luonmers.  Each  man  tempered  his  own,  forging  and  tempering 
«jjht  axes  per  day." 

We  have  not  space  to  recite  further  from  the  diary,  showing 
the  increase  of  business  step  by  step,  on  up  to  this  time. 


128  AXES  AJJD  PLOWS. 

From  this  insignificant  beginning,  a  few  men  making  each  eight 
axes  per  day,  the  business  has  grown,  in  forty  years,  into  a  stock 
company,  with  an  invested  capital  of  over  a  million,  employing 
over  600  men,  producing  3000  axes  and  tools  per  day,  with  a 
capacity  for  producing  daily  100  plows  in  addition  to  the  other 
work.  The  annual  sales  are  over  a  million  of  dollars ;  the  an- 
nual consumption  of  anthracite  coal,  10,000  tons  ;  of  charcoal, 
60,000  bushels;  of  steel,  1100  tons;  of  iron,  5000  tons  ;  and  of 
grindstones  alone.  600  tons  are  literally  ground  away  in  powder. 

The  first  process  at  the  works  of  Collins  &  Company  is  to 
make  the  steel,  for  all  their  tools  are  made  on  the  spot  from  the 
first  stage  to  the  last.  The  steel-making  process  is  simple.  Bars 
of  the  best  Swedish  iron  are  placed  in  trough-like  furnaces,  made 
of  fire-slabs,  and  enclosed  in  a  shell  of  fire-brick,  in  alternate 
layers  of  iron  and  pulverized  charcoal,  care  being  taken. to  prevent 
any  contact  of  the  bars;  when  the  furnaces  are  thus  filled,  the 
whole  is  tightly  sealed  up,  and  the  "  heat  "  is  commenced.  Twen- 
ty tons  of  iron  are  prepared  at  a  "  heat ;  *'  five  days  are  spent  in 
preparation,  nine  in  keeping  a  perfectly  uniform  temperature  of  a 
thousand  degrees,  and  five  more  in  cooling.  When  removed,  the 
iron  has  become  what  is  known  as  "  blistered  "  steel ;  the  carbon 
has  penetrated  it,  roughening  the  surface,  and  puffing  it  up  into 
little  blisters.  The  texture  of  the  iron  bars  had  a  grain,  like 
wood ;  they  were  fibrous,  and  would  bend  easily  without  break- 
ing. They  are  now  crystalline,  and  very  porous  ;  the  increase  in 
bulk  is  such,  that  repeated  "  heats ''  have  made  long  cracks  in  the 
thick  walls  of  the  furnace,  which  are  strengthened  by  careful 
bracing.  This  blistered  steel,  now  so  brittle  that  a  slight  blow 
snaps  it  like  clay,  is  the  material  from  which,  forty  years  ago, 
country  blacksmiths  hammered  the  imperfect  axes  which  cleared 
up  the  new  settlements.  It  is  unmistakably  steel,  but  is  not 
homogeneous ;  the  carbon  has  penetrated  it,  but  is  not  evenly 
mingled  with  it,  and^the  next  process  is  to  make  of  it  "  cast " 
steel,  —  as  many  a  soft  iron  tool  is  falsely  represented  to  be  by 
the  stamp  upon  it.  Broken  into  small  pieces,  the  bars  of  blistered 
steel  are  placed  in  crucibles  holding  fifty  pounds  each,  made  of 
plumbago  and  clay,  and  resembling  in  shape  an  earthen  butter- 
jar  ;  these  are  set  in  furnaces  built  under  the  floor  of  the  foundry, 
and  subjected  for  four  hours  to  a  heat  of  2760  degrees,  after 
.which  their  contents  are  cast  into  ingots,  or  round  bars  about  a 
yard  long. 
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The  next  process  is  hammering,  the  object  of  which  is  to  com- 
presB  the  steel,  increase  its  tonghoeBS,  fineness,  and  tenacity. 
Tbia  is  done  onder  the  steam-hammer,  borax  being  used  to  cement 
into  anion  any  parts  of  the  ingot  which  may  be  partly  separated 
by  flaws.  From  the  hammor,  the  ingot  passes  to  a  series  of 
'  rollers,  and  after  leaving  them,  farther  hammering  is  applied,  until 


TKE   STEAM-HAMMER. 


the  ingot  becomes  a  bar  abont  ten  feet  long.  Its  tenacity  and 
cloMneea  of  Btructure,  as  well  as  its  uniformity,  have  been  mat^ 
*elkQBiy  increased  by  tbia  hammering  and  rolling,  and  the  bar  is 
10*  ready  to  assume  the  rough  form  of  the  azc-bitt,  or  cutting 
P^  Common  as  the  axe  is,  some  may  not  know  that  it  is  made 
in  two  parts,  a  "  poll,"  or  head  of  iron,  and  a  "  bitt,"  or  cutting 
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part  of  steel ;  the  place  where  these  are  joined  may  be  recog- 
nized by  a  faint  line  about  three  inches  from  the  head  of  the  axe. 
The  iron  head  is  shaped  by  machinery,  and  is  made  solid,  that  is, 
the  hole  for  the  handle  is  punched  instead  of  being  formed  by 
welding.  The  heated  bar  is  inserted  in  an  aperture  in  the  ma- 
chine, whereupon  a  gigantic  knife  snips  it  off  at  the  required 
length  ;  next  a  pair  of  dies  give  the  iron  the  proper  fold  or  bend ; 
the  workman  withdraws  the  lump  of  iron,  inserts  it  in  another 
aperture,  and  the  hole  for  the  handle  is  punched  ;  another  move- 
ment, and  it  ifl  bent  iji  the  opposite  direction,  and  so,  by  rapid  and 
successive  compressions,  the  bead  is  shaped,  and  ready  to  receive 
the  bitt.  This  bitt,  hammered  from  th6  steel,  and  finally  punched 
by  a  die  into  shape  as  long  as  the  axe  is  to  be  wide,  wjth  a  broad 
flange  left  on  either  side,  is  now  ready  to  be  joined  to  the  iron 
poll,  and  complete  the  form  of  the  axe.  The  steel  bitt  is  in- 
serted in  the  iron  poll,  both  being  properly  heated ;  the  forger 
turns  over  the  two  flanges  of  the  poll  upon  the  bitt,  then  runs 
with  it  to  a  trip-hammer,  under  which,  by  alternate  heating 
and  hammering,  the  two  parts  are  so  firmly  welded  together  as  to 
be  practically  one.  When  sufficiently  drawn  out  under  the  trip- 
hammer, the  next  process  is  to  reduce  the  thickness  by  grinding  ; 
this  labor,  however,  which  is  slow,  expensive,  and  unhealthy  for 
the  workmen,  has  been  greatly  lessened  by  the  introduction  of 
machines  which  now  actually  shave  down  the  bitt  of  the  axe 
nearly  to  an  edge. 

The  axe  now  goes  to  the  tempering-room,  where  one  of  the 
most  interesting  of  all  the  processes  is  carried  on;  any  defect 
in  tempering  would  be  utter  failure.  The  old  way  consisted  in 
heating  axes,  a  few  at  a  time,  and  plunging  them  into  cold  water, 
thus  making  the  degree  of  temper  a  matter  of  accident  and  con- 
jecture. In  these  works,  on  the  contrary,  a  hundred  axes  are 
heated  at  once,  being  placed  on  the  edge  of  a  circular  drum,  with 
the  bitts  projecting  over  the  edge,  the  bitts  being  the  only  part  it 
is  desired  to  heat.  This  drum  is  contained  in  a  circular  iron  oven, 
and  the  fire  laps  up  against  the  bitts  of  the  axes  as  they  project 
over  the  edge  of  the  drum,  while,  to  secure  perfect  uniformity  in 
heating,  the  drum  itself  slowly  revolves.  The  cooling-bath  stands 
close  by,  filled  with  a  fluid  preparation  composed  of  salt  and  other 
substances.  On  the  top  of  the  bath  is  a  frame,  which,  as  well  as 
the  bath  itself,  is  circular,  and  is  fitted  with  hooks  around  its 
edge ;  on  these  hooks  the  axes,  taken  at  the  proper  heat  from  tiio 
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farnaces  are  hung  bj  the  hole  made  for  the  handles,  bo  that  the 
bitts  are  immersed  in  the  bath,  and  the  frame,  steadily  revolving, 
drags  them  around  through  the  water. 

The  "  temper  "  is  now  in ;  but  there  is  far  too  much  of  it,  and 
in  its  present  condition  the  axe  would  be  as  useless  as  if  made  of 
glass.     It  is  impossible  by  merely  heating  and  plunging  in  cold 
water  to  attain  the  desired  degree  of  temper  —  the  only  way  is, 
to  make  the  axe  very  hard,  and  then  soften  it  to  just  the  right 
point.     For  this  purpose  the  axe  passes  on  to  the  drawing-fur- 
naces at  the  other  end  of  the  room  ;  there^are  but  two  of  these 
furnaces,  but  they  hold  two  hundred  axes  each,  and  can  temper 
over  one  thousand  each  per  day.     They  are  circular  ovens,  con- 
taining each  two  racks,  revolving  only  as  they  are  turned  by  the 
hand,  on  which  the  axes  are  hung,  and  again  slowly  heated,  this 
process  drawing  out  a  portion  of  the  temper  or  hardness  previously 
acquired.     The  philosophy  of  the  process  is  briefly  this  :  hard- 
ness is  but  another  name  for  density  or  closeness  of  structure. 
The  axe,  when  its  particles  are  separated  by  heat,  being  suddenly 
cooled,  the  caloric  is  expelled  so  suddenly  that  the  particles  are 
rushed  together  in  excessive  compactness,  and  the  steel  is  thereby 
made  too  hard ;  the  subsequent  gentle  heating  slightly  separates 
the  particles  again.     The  workman  judges  of  the  proper  temper 
partly  by  the  color  the  metal  assumes,  and  partly  by  certain  in- 
describable signs  and  instincts  his  practice  has  given  him.     A 
''  pigeon-blue  "  is  the  desirable  shade.     (The  very  deep  blue  on 
some  articles,  such  as  gun-barrels  and  watch-springs,  is  put  on 
artificially,  and  is  merely  on  the  surface.)     Some  methods  of  tem- 
pering follow  the  color  entirely.     Thus,  a  brownish  yellow,  cor- 
responding to  four  hundred  and  ninety  degrees,  is  thought  right  for 
cold-chisels ;  tinged  with  purple,  five  hundred  and  ten  degrees, 
for  plane-irons  ;  purple,  five  hundred  and  thirty  degrees,  for  table- 
knives  and  scissors ;  pale  blue,  five  hundred  and  fifty  degrees,  fAr 
Bwords  and  watch-springs ;  while  at  six  hundred  and  thirty  de- 
grees, all  color  vanishes,  and  the  steel  becomes  soft  as  iron. 

Testing  is  next  in  order ;  and  for  this,  two  or  three  axes  out  of 
each  lot  that  comes  from  the  tempering-fumace  are  ground  abruptly 
to  an  edge.  Here  is  one  just  from  the  bath,  not  yet  drawn  at  all ; 
touch  its  edge  with  a  hammer,  and  it  flies  off  like  glass.  The  enthu- 
Biaatic  superintendent,  who  accompanies  us,  exclaims,  "  Beautiful 
rteel  I "  and  even  the  unpractised  eye  can  see  that  it  is  beautiful 
--that  broken  surface,  with  its  light  gray  tint,  its  smooth  crystal 
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hnndredtb  one  be  introduced  cold,  all  those  abeady  in  will  not  re« 
ceive  an  atom  of  additional  heat  until  the  new  comer  is  hospitably 
warmed  into  perfect  eqailibriom  with  the  rest. 

When  tempered,  the  axe  passes  throngh  the  process  of  grinding, 
polishing,  inspecting,  covering  the  poll  with  asphaltum,  and  is 
then  ready  for  packing.  The  polishing  answers  three  important 
purposes,  besides  that  of  handsome  appearance  :  it  makes  the  axe 
enter  the  wood  more  easily,  preserves  it  from  rust,  and  exposes 
the  slightest  flaw  to  the  keen  eye  of  the  inspector.  So  exquisite 
is  this  polish  that  it  has  sometimes  been  actually  mistaken  for 
silver  plating. 

This  is  a  hasty  sketch  of  the  process  of  making  the  common 
•*  Yankee"  axe.     Many  other  varieties  are  made  by  the  Collins 
Company  —  axes   for  turpentine-making,  for   miners,  axes  with 
double  bitts,  broadaxes,  axes  for  South  America  and  the  West 
Indies,  adzes,  and  hatchets ;  besides  many  forms  of  machetes, 
cane-knives,  cleavers,  hoes,  picks,  sledges,  etc.     The  modes  of 
making  all  these  differ  somewhat  in  detail  from  that  described 
already.     For    instance,    Brazil    axes    do   not  have  the    holes 
punched,  but  are  welded,  as  the  Brazilians  like  to  insert  a  rough 
round  stick  for  a  handle ;  machetes,  of  which  there  are  scores  of 
varieties,  are  fitted  with  handles  of  wood,  horn,  and  other  mate- 
rials, and  are  carried  by  every  planter  in  certain  southern  lati- 
tudes. 


Fig.  I.    ANCIENT  PLOW.  F.g.  2.    PALESTINE  PLOW. 

A  very  important  part  of  the  business  of  Collins  &  Company 
is  the  manufacture  of  steel  plows.  The  history  of  the  plow, 
meagre  though  it  is,  from  the  first  simple  bent  stick  used  to  dig 
np  the  earth,  to  the  perfect  machine  manufactured  by  Collins  & 
Company,  known  as  the  "  Eclipse  Gang  Plow,"  is  not  a  little 
interesting. 

It  is  impossible  to  say  who  was  the  first  inventor  of  the  plow. 
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plows  than  ever  kefoie.  A  plQw  introdoced  from  Holland,  ftnd 
kfioim  9M  tiie  "  Botherfaam  Plow  "  (perhaps  the  name  was  a  cor- 
rnptioii  of  Sotterdam),  was  first  constructed  and  patented  by 
Joseph  Foljambe,  of  YorkshirCi  which  he  soon  after  sold  to  a  Mr. 
Staniibrth,  who,  however,  did  not  manufacture  them  himself,  but 
charged  a  royalty  of  two  shillings  and  sixpence  on  those  made  by 
others ;  but  when  he  attempted  to  raise  the  price  to  seven  shillings 
and  sixpence,  the  validity  of  his  patent  was  contested,  and  set 
aside  by  the  courts,  on  the  grounds  that  it  was  not  a  new  inven- 
tion.  Ten  years  after  the  letters  patent  were  granted  to  Foljambe 
for  the  "  Botherham  Plow,''  Jethro  Tull,  an  enterprising  English- 
man, published  a  work  on  **  Horse  Hoeing  Husbandry,"  in  which 
be  advocated  deep  tillage,  and  the  use  of  four  coultered  plows 
(similar  to  the  ordinary  knife  coulter),  but  so  arranged  as  to  cut 
the  furrow  into  four  parts.  Tull  claimed  g^at  advantages  for 
his  foiu^coultemd  plow,  but  they  were  never  very  generally 
adopted ;  and  as  the  same  objects  have  since  been  accomplished 
in  a  more  simple  maaner,  it 
hsB  faOen  into  disose.  James 
Small,  of  Scotland,  was  the 
next  great  improver  of  the 
theory  and  pnacUee  of  plow- 
making.  He  established  his 
msiKifactx)i7  at  Black  Adder 
Mount,   in   Berwickshire,   in 

1163,  and   died  about  thirty  ^.^  ^    ^^  .^^^.^^  ^^^^w. 

years  after,  signalising  every 
one  of  those  thirty  years  by  some  new  improvement  of  the  various 
parts  of  his  plow.  He  took  the  Rotherfaam  plow  as  a  basis,  and 
improved  it  in  nearly  every  particular.  Indeed,  he  left  the  imple- 
meot  at  his  death  so  nearly  perfect,  that  to  this  day  it  is  used 
in  many  of  the  largest  and  best  cultivated  districts  of  Scotland, 
ttd  is  prized  more  highly  than  any  other,  being  known  as  the 
£ue  LoMan  Flow.  In  1785  Mr.  Robert  Bansom,  of  Ipswich, 
bgland,  obtained  a  patent  for  making  plowshares  of  cast-iron, 
ttd  b  1803  improved  his  article  by  a  mode  of  chilling  or  case- 
bardening  them,  for  which  he  received  a  patent. 

One  of  the  first  to  improve  the  plow  in  this  country  was  Thomas 
Jefferson,  the  third  President  of  the  United  States,  who,  in  a  com- 
DMudcation  to  the  French  Institute,  attempted  to  solve  the  mathemat- 
ical problem  of  the  true  surface  of  the  mould-board,  and  to  lay  down 
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intelligible  And  practical  rules  for  ita  formatioa,  for  the  first  time. 
In  1793  Mr.  Je&erBou  pat  bis  theory  to  the  test  of  practical  ex- 
periment, and  had  several  plows  made  after  his  patterns,  and  pat 
them  into  use  on  his  estates  in  Albemarle  and  Bedford  Counties, 
Virginia,  and  became  fully  satisfied  of  their  practical  utility. 
The  first  American,  after  Mr.  Jefferson,  who  set  himself  to  work 
to  improve  the  plows  in  common  use,  was  a  farmer  by  tbe  name 
of  Charlos  Newbold,  of  New  Jersey,  who  invented  tbe  first  cast- 
iron  plow  ever  made  in  America,  and  whose  letters  patent  wn« 
signed  by  John  Adams,  President  of  the  United  States,  in  Jane, 
1T9T.  Mr.  Newbold  spent  upwards  of  thirty  thousand  dollars  in 
perfecting  and  introducing  his  plow,  and  then  abandoned  the 
bueiuess  in  despair,  as  the  fanners  had  in  some  way  imbibed  tbe 
strange  idea  that  the  cast-iron  plow  poisoned  the  land,  injured  its 
fertility,  aad  promoted  the  obowtb  of  books.  The  next  plow  pa- 
tented was  invented  by  John  Denver,  of  Maryland,  in  June,  1804. 
There  is,  however,  no  definite  record  as  to  its  peculiarities,  which  is 
also  true  of  a  plow  patented  February  21, 1801,  byHescekiah  Han-is, 
of  Kentucky.  A  patent  was  granted  to  David  Peacock,  of  New  Jer- 
sey, April  1,  1807,  which,  no  doubt,  resembled  Newbold's  plow, 
as  N;ewbold  sued  him  for  an  infringement  of  his  patent,  and  tiie 
case  was  settled  by  the  payment  of  fifteen  hnndred  dollars 
to  Newbold.  Peacock  obtained  another  patent  in  1822,  consist- 
ioj^  of  some  improvements-  iB.the  various  parts,  but  the  chief 
featin«,w^  tha  famous  lock  coulter,  which,  it  is  believed,  be  wM 
the  first  to  introduce. 

We  have  not  space  to  name  tbe  various  patentees  of  plows  in 
this  country  on  from  1812 
to  1820,  an  interesting  pe- 
riod in  the  history  of  plow 
improvements ;  but  we  note 
Mr.  JetJiro  Wood,  of  New 
York,  to  whom  letters  pa- 
tent were  granted  July  1, 
1814,  and  again  Septem- 
ber 1,  1819.  Mr.  Wood's 
plow    became    exceedingly 

popular,    and  did  more  to  ^.^  ^    ^^^^^^  ^^^„ 

drivo  out  the  clumsy  plows 

of  tbe  olden  time  than  any  other  which  had  then  been  invented. 
There  were  sold,  in  New  York  city,  of  Wood's  plows,  in  18H,  fifteen 
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hundred  and  fifty ;  in  1818,  sixteen  hundred ;  in  1819,  thirty-siz 
hundred ;  and  in  the  year  1820,  the  sales  were  largely  augumented. 
It  is  alleged  that  Mr.  Wood  not  only  made  no  profits  by  his  efforts 
to  improve  the  plow,  but  that  he  actually  lost  large  sums  by  his 
enterprise.  Mr.  Wood's  efforts  were,  however,  lately  recognized 
by  the  New  York  State  legislature,  who  appropriated  two  thousand 
dollars  to  his  heirs.  Many  other  plows  were  patented  subsequent- 
ly, but  as  they  founded  their  claims  to  public  favor  upon  some 
real  or  fancied  improvements,  and  soon  went  out  of  use,  it  is 
unnecessary  to  describe  them. 

In  1836  or  183*7,  Daniel  Webster,  the  great  statesman,  invented 
a  plow  for  work  twelve  and  fourteen  inches  deep,  cutting'  a  fur- 
row twenty-four  inches  wide,  which  is  still  in  existence,  the  prop- 
er^ of  his  friend  Peter  Harvey.  This  plow  is  twelve  feet  long ; 
the  land-side  four  feet  long.  The  mould-board  is  of  wood,  plated 
with  thin  iron  straps,  in  the  usual  way  of  strapping  wooden  mould- 
boards  in  those  days,  and  the  beam  was  some  twenty-eight  inches 
from  the  ground.  Mr.  Webster  designed  this  plow  for  a  field  on 
his  &rm  at  Marshfield,  which  was  full  of  very  strong  roots,  and 
it  was  accordingly  made  of  g^reat  strength.  Mr.  Webster  himself, 
with  some  six  or  eight  assistants,  held  this  plow,  and  expressed 
himself  substantially  as  follows  in  regard  to  his  monster  plow  :  — 
"  When  I  have  hold  of  the  handles  of  my  big  plow  in  such  a 
field,  with  four  pair  of  cattle  to  pull  it  through,  and  hear  tlie  roots 
crack,  and  see  the  stumps  all  go  under  the  furrow  out  of  sight, 
and  observe  the  clean,  mellowed  surface  of  the  plowed  land,  I 
feel  more  enthusiasm  over  my  achievement  than  comes  from  my 
encounters  in  public  life  at  Washington." 

To  the  various  forms  and  sizes  of  wood  and  cast-iron  plows 
heretofore  mentioned,  succeeded  that  important  change  in  the  met- 
lerial  used  for  plows,  viz.,  the  substitution  of  shect-stcel  for  cast- 
iron.  This  was  a  great  improvement  in  certain  respects,  as  it 
enabled  the  manufacturers  to  greatly  reduce  the  weight  of  the 
plows,  without  impairing  the  strength,  and  consequently  lessened 
the  draught  of  the  plow ;  but  experience  has  demonstrated,  how- 
ever, that  in  soils  sticky  in  their  nature,  there  is  generally  present 
a  proportion  of  sharp  grit,  which  soon  cuts  through  the  thin 
sheets,  rendering  the  use  of  this  class  of  steel  plows  quite  expen- 
sive to  farmers.  The  so-called  "  Smith  plows,"  which  are  manu- 
factured so  extensively  by  Oollins  &  Company,  are  an  improvement 
vpon  the  sheet  steel  plow. 
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"  Plow-poiDtB,"  or  B^iareB,  of  cut-iron,  roagfa  as  ihe/y  came 
from  the  mould,  and  remaining  rough  until  worn  amootb  hj  UM, 
vera  in  general  uee  nntil  a  comparatively  few  years  back,  yet  vei7 
unlike  the  lig^t  and  elegant  steel  ones  now  manufactured  b;  this 
company,  and  fast  coming  into  nee.  The  distinguiahing  peco- 
liuity  of  the  Smith  plow,  as  made  by  them,  ia,  that  it  is  coal  cast- 
steel  ;  and  tliis  name  is  uot  a  mere  repetition  of  the  word  "  cast " 
for  the  sake  of  Bound,  like  "double  extra  superfine,"  but  is  a 
simple  and  literal  title ;  the  "  cast-steel "  expressing  the  material 
of  which  the  plow  is  made,  and  the  "  cast "  the  manimer  of  mak- 
ing it.  That  is,  the  steel  itself  is  first  made,  broken  np,  and  then 
re-cast  into   plows.     Gast-steel  plows  were  made  before  the  com- 
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mencement  of  this  mannfactnre,  and  ara  made  yet ;  but  tltey  •» 
made  of  "  sheet "  steel,  being  rolled  into  shape.  Their  inaiiiifaiv 
ture  presents  two  diffioulties :  by  being  rolled,  the  thickness  of 
the  parts  must  necessarily  be  nniform,  and  after  braig  rollMl,  it  m 
impossible  to  temper  them  properly,  without  warping  tbtm  out  flf 
shape.  They  must,  therefore,  be  left  nnterapered  and  sclk,  aal 
in  the  gritty  soil  of  the  trest,  sheet-steel  ;(Jow3  fasTO  been  tcpsat 
edly  cut  entirely  through  by  plowing  no  m<»«  than  twenty  mrsl 
In  I860,  however,  Hr.  F.  F.  Smitli,  who  had  been  hamnwinf 
away  at  sheet-etee!  plows  in  a  prairie  town  in  Illinois,  had  bia 
attention  attracted  by  the  enccessfnl  casting  of  steel  bells  in 
England,  and  he  at  once  asked  himself  wheAer  plom  also  oobH 
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not  be  cast.  Entering  into  correspondence  with  Collins  &  Oompa- 
117,  he  removed  to  Collinsville,  and  fell  to  work  with  the  savage 
ardor  of  a  man  who  feels  that  he  has  staked  himself  upon  the  re- 
sult of  his  labor.  Like  most  American  inventors,  he  was  full  of 
one  idea ;  he  had  lived  for  plows,  and  believed  that  the  earth  was 
created  for  nothing  but  to  bo  plowed.  There  was  no  difficulty  at 
all  in  making  cast-iron  moolds,  or  in  pouring  the  steel  into  them ; 
the  difficulty  was  to  cool  the  thin  castings  without  cracking,  and 
after  a  year's  hard  labor,  oven  the  superintendent  of  the  works 
pronounced  the  plow  a  failure.  But  Mr.  Smith  did  not  think  so ; 
he  had  faith  in  his  plow,  and  success  has  justified  his  faith,  for 
more  than  one  hundred  thousand  of  these  plows  are  now  in  use. 

The  three  working  parts,  share,  mould-board,  and  land-side, 
entirelj  of  cast-steel,  are  taken  fix)m  the  moulds ;  the  edges  are 
then  trimmed  off;  the  hammering  and  tempering  process  are 
nmilar  to  those  employed  in  ttze-making ;  the  parts  are  drilled, 
bolted  firmly  together,  ground,  and  polished  on  emery-wheels. 
The  share  is  solid  for  throe  inches  back  of  the  point;  the  laud* 
Mb  is  an  inch  thick  at  the  heel,  and  the  mould-board  is  half  an 
inch  thick  at  the  point  where  it  presses  the  surface  of  the  ground. 
The  lightness  of  these  plows  is  remarkable;  an  average  English 
plow,  made  of  wrought-iron,  handles  and  all,  and  weighing  two 
hundred  and  fifty  pounds,  large  and  clumsy  in  every  part,  can  cut 
no  deeper  or  wider  furrow  than  a  small  plow  of  this  pattern,  weigh- 
ing bat  for^  pounds. 

The  process  of  casting  secures  three  advantages.    The  wearing 

parts  may  have,  and  do  have,  a  thickness  varying  according  to  the 

wear  imposed  upon  them  ;  the  parts  are  all  exact  duplicates  of  one 

another,  and  if  any  part  gives  way  or  wears  out  anywhere  in  the 

civilized  world,  the  owner  can  always  procure  a  duplicate  section 

from  the  nearest  dealer,  and  can  fit  it  into  its  place  with  the  aid 

of  a  hammer   and   wrench.     Moreover,    the   casting  allows  the 

parts  to  be  tempered  at  will  without  destroying  their  shape,  and 

it  is  mainly  in  its  extraordinary  hardness  that  the  peculiar  valuo 

of  tibe  plow  consists.     The  invariable  test  of  the  temper  of  every 

plow  is  the  broken  end  of  a  file,  which  must  not  affect  the  steel 

in  the  least.     The  point  of  a  penknife  of  Sheffield  make,  pressed 

against  it,  slides  along  as  it  would  slide  on  glass  ;  breaking  a  file, 

we  rub  the  jagged  end  upon  the  steel  with  all  our  strength,  but 

no  mark  is  visible.     The  natural  result  of  this  extreme  hardness 

and  polish   is,  that  in  any  soil   which  can  be  found,  the  plow 
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also  carried  on ;  this  style  is  bought  chiefly  by  Pennsylvanians 
and  Pennsylvanian  emigrants,  who  have  a  habit  of  guiding  their 
teams  by  attaching  the  rein  to  the  left  shoulder,  and  think  they 
can  "  haw "  round  more  easily  than  they  can  "  gee "  round. 
There  is  no  reality  in  this  notion ;  but  just  as  the  Spanish  use  an 
axe  with  a  very  broad  bitt,  because  their  ancestors  happened  to  do 
so,  the  notion  must  be  humored,  and  hence  broad-bitted  axes  and 
left-hand  plows  are  made. 

The  success  of  Collins  &  Company  has  been  attained  by  a 
union  of  the  three  things  which  generally  have  been  the  causes 
of  saccesa  in  all  successful  manufactures,  namely,  first,  manufac- 
turing upon  a  large  scale ;  second,  minute  division  of  labor ;  third, 
a  most  persistent  and  rigid  system  of  inspection.  In  every  pro- 
ceed of  the  manufacture,  operations  are  performed  upon  a  large 
scale ;  twenty  tons  of  steel  are  made  at  a  time ;  hundreds  of 
axes,  and  thousands  of  machetes,  go  through  the  processes  all 
together,  from  first  to  last.  The  efiSciency  of  this  doing  upon  a 
large  scale  is  especially  marked  in  the  aU-important  process  of 
tempering.  In  which  the  slightest  failure  would  be  the  ruin  of  all 
the  work,  however  excellent  that  may  have  been.  But  no  room 
for  chances  or  variations  has  been  left ;  a  uniform  process  of  heat- 
ing has  swept  them  away,  and  has  supplied  a  certainty  instead. 
By  the  old  process  of  heating  and  tempering  one  axe  at  a  time, 
there  were  as  many  chances  for  variations  of  temper  aa  there  were 
axes  ;  but  now  two  hundred  are  tempered  together,  and  if  one  is 
perfect  all  must  be.  The  division  of  labor  also  tends  to  bring  cer- 
tainty into  the  work.  Each  workman,  whether  he  tends  a  furnace, 
or  moulds,  or  hammers,  or  tempers,  or  grinds,  or  packs,  or  in- 
spects, or  whatever  he  does,  does  nothing  else,  so  that  his  eye 
and  band  acquire  a  certainty  like  that  of  a  machine. 

Then  there  is  the  inspection.     There  is  a  little  army  of  inspect- 
on,  and  the  metal  never  escapes  their  eyes  and  their  searching 
testa,  from  the  time  it  enters  the  furnace  to  be  converted  into 
steel,  until  it  has  been  wrapped  in  paper  and  boxed  for  shipment. 
After  each  stage  in  the  manufacture  comes  the  prying  inspector, 
looking  for  faults,  and  the  material  cannot  go  on  towards  comple- 
tion until  it  has  received  his  private  mark.     Any  defect  sends  it 
back  to  the  department  where  the  fault  occurred,  and  to  the  par- 
ticular workman  through  whose  carelessness  it  occurred  ;  no  fault 
being  seen,  the  material  passes  to  the  next  stage,  and  when  com- 
pleted, receives  a  final  inspection,  every  tool  by  itself.    Then,  and 
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not  till  then,  the  stamp,  "  Oollina  &  Co.,  Hartford,"  U  strack  apon 
the  metal,  committing  the  company  to  the  excellence  of  the  work ; 
and  not  until  then  are  the  paintiug,  labelling,  and  packing  begun. 

loapecting  implies  a  care  for  reputation.  The  Collins  Companj 
hare  never  tried  to  make  low-priced  tools  ;  they  have  sought  first 
to  make  perfect  work,  and  then  to  sell  it  as  low  as  it  could  be 
afforded.  They  have  always  been  aware  that,  while  to  poiisfa  up 
and  sell  soft  iron  or  brittle  steel  is  an  easy  matter,  it  is  not  etay 
to  sell  it  more  than  once  to  the  same  person ;  out  on  the  western 
prairie,  or  in  the  forest  somewhere,  the  bad  plow  or  axe  will  give 
way  under  trial,  couTicting  its  dishonest  maker,  and  making  tiie 
purchaser  remember  not  to  buy  thai  manufacture  again.  Thej 
intend  to  sell  many  times  to  the  same  person,  and  so  do  not  allow 
their  reputation  to  be  endangered  by  any  inferior  work.  B^u- 
tatiOD  is  capital,  and  to  keep  reputation  there  must  never  be  even 
a  single  instance  of  the  sale  of  poor  work  —  a  fact  of  which  all  onr 
American  manufacturers  are  eminent  exemplars. 

The  Collins  Company  are  the  manufacturers,  and  the  works  are 
located  at  Collinsville,  in  Hartford  County,  Connecticut,  but  the 
original  trade-mark  of  "  Collins  &  Co.,  Hartford,"  is  retained. 
And  how  much  is  this  trade-mark  worth  ?  It  would  be  bard  to 
say  without  seeming  extravagant.  Suppose  another  company, 
which  should,  if  it  were  possible,  make  teller  tools  than  these,  — 
or  suppose  that  these  very  tools,  now  made  and  sold  wi^  tblB 
trado-mark,  should  be  made  by  these  men  without  it,  —  it  is  safe  %o 
Bay  that  in  either  case,  forty  years,  at  least,  of  hard  work  would  be 
required  to  build  up  a  business  of  equal  extent  with  the  present  one. 
Yet  what  is  the  trade-mark,  after  all  f  There  is  no  efficacy  aboot 
it;  it  merely  signifies  that  the  name  "Collins  &  Co."  stamped 
upon  a  tool  renders  any  asking  of  questions  unnecessary ;  boy 
it  at  once,  and  trust  it  with  safety.  In  the  interior  of  the  Golf 
States  it  is  hardly  possible  now  to  find  axes  which  do  not  bear 
this  stamp.  In  the  West  Indies  and  in  South  America  it  is  almost 
impossible  to  sell  an  axe  or  a  machete  bearing  any  other ;  tiiOM 
tropical  people  are  suspicious  of  Americans,  but  think  themadveN 
quite  safe  when  they  see  the  familiar  stamp.  Other  dealers  bftva' 
found  this  out,  and  have  acted  upon  it ;  so  the  printed  labdi 
read,  "  Look  for  the  stamp  '  Hartford '  if  you  want  the  geanias 
Collins  &  Co." 

The  most  remarkable  fact  is  that  even  the  counting-rooma  of 
England  have  found  out  the  value  of  this  trade-mark  by  trying 
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to  compete  with  it ;  and  they  did  not  disdaiii  to  use  it  in  their 
workshops,  bearing  unintentional  tribute  to  the  superiority  of 
New  England  work.  So  long  ago  as  1858,  certain  Birmingham 
manufacturers  having  gotten  into  the  habit  of  using  the  Collins 
trade-mark,  a  test  case  was  made  by  the  company,  and  a  resort 
was  had  to  the  court  for  an  injunction.  This  case,  Collins  va. 
Reeves,  was  reported  in  full  in  the  London  Times,  in  July,  1858, 
and  the  New  York  Tribune  at  the  time  contained  an  editorial  upon 
it.  Vice-Chancellor  Stuart  granted  the  injunction,  almost  unwil-* 
Hngly,  some  might  think,  for  he  remarked  that  Mr.  Beeves* 
whose  line  of  defence  was,  that  he  was  merely  following 
the  custom  of  the  trade,  had  acted  in  a  highly  honorable  manner 
throughout.  What  this  highly  honorable  conduct  was,  it  is  not 
easy  to  see,  unless  it  consisted  in  stopping  a  dishonest  manufac* 
ture,  and  compounding  in  damages  therefor,  when  compelled  to 
do  so.  His  defence  was,  that  certain  customers  had  directed  him 
to  affix  the  tr^e-mark,  and  that  it  was  the  custom  of  the  trade  to 
affix  any  trade-mark  which  might  be  asked  for ;  furthermore,  that 
he  had  reason  to  suppose  that  the  Collins  Company  had  granted 
the  right  to  use  this  trade-mark  to  somebody  else.  This  they  had 
not  done,  and  never  could  do,  without  endangering  the  reputation 
which  has  required  forty  years  to  acquire,  and  on  the  continuance 
of  which  their  business  depends  ;  but  if  they  had  done  so,  —  as 
the  London  Times  remarks,  —  Mr.  Reeves'  plea  is  as  absurd  as  if 
A  had  invited  B  and  C  to  dinner,  and  the  rest  of  the  alphabet, 
hearing  of  the  invitation,  should  all  come  at  the  appointed  hour. 

It  is  doubtful  if  any,  even  of  successful  American  manufacturers, 
have  a  wider  reputation  and  sale  than  those  of  the  Collins  Com- 
pany. The  remoteness  of  some  of  their  customers  is  a  little  as- 
tonishing. Orders  are  received  from  Bohemia ;  and  these  plows 
are  turning  up  the  soil  in  Africa,  New  Zealand,  and  the  "  kindly  " 
eai;th  of  Australia,  which,  as  Douglas  Jcrrold  so  prettily  said,  is 
80  kindly  that  if  tickled  with  a  hoe  it  laughs  with  a  harvest.  In 
every  state  in  the  west  these  plows  push  their  sharp  steel  wedges 
iato  the  soil.  These  picks  ring  in  California.  Not  only  do  these 
axes  chop  and  hew  all  over  New  England  land,  but  they  are  in 
the  pine  forests  of  the  Carolinas ;  they  smell  of  fragrant  woods  in 
the  tropics  and  in  Brazil ;  they  are  poised  on  the  hunter's 
shoulder,  and  swing  in  the  miner's  bag.  And  wherever,  in  the 
woods,  or  in  carpenters'  shops,  or  in  the  ship-yards,  there  is  any 
hewing  or  any  cutting  of  wood  or  of  soil  to  be  done,  the  stamp 
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^^  Collins  &  Oo.'^  is  apt  to  be  found  on  the  tools  which  are  do* 
ing  it. 

This  manafaoture  is  a  trininph  of  skill,  patience,  and  that  fixed 
integrity  in  work  which  thinks  somewhat  of  the  work  itself  as 
well  as  of  its  pecuniary  rewards,  and  is  determined  first  to  do  the 
best  work  that  can  be  done,  and  after  that  to  care  for  the  profits. 
Such  ingenuity  and  integ^ty  alone  could  suffice  to  establish  a 
world-wide  trade  and  reputation,  the  key  to  which  is  that,  in  tiie 
long  run,  that  is  sure  to  find  recognition  and  general  honor,  which 
steadfastly  refuses  to  follow  the  too  common  rule  of  putting  tlie 
best  on  the  outside,  and  being  satisfied  with  what  appears  Well 
enough  to  sdl  well.  In  a  double  way,  a  great  manufacture  like  this 
is  a  benefit  to  the  whole  country.  It  has  built  up  a  tbriTing  Til- 
lage, of  which  it  is  the  main-spring,  furnishing  employment  to 
nearly  a  thousand  men  directly,  exclusive  of  those  who  are  en- 
gaged in  selling  the  manufactured  products  all  over  the  world ; 
and  all  these  furnish  emplojrment  in  turn  to  others,  whose  industiy  is 
required  to  supply  to  them  the  necessaries  of  life.  Iron  and  carbo'n, 
once  lying  inert  in  the  soil,  are  converted,  by  recefying  a  certain 
expenditure  of  labor,  into  instruments  for  creating  out  of  other 
inert  materials  a  further  large  increase  of  material  products  which 
constitute  wealth.  As  the  steel  punch  produces  a  number  of 
matrices,  which  each  produces  a  large  number  of  types,  which 
each  produces  a  yet  larger  number  of  electrotype  plates,  which  each 
produces  a  yet  larger  number  of  printed  impressions,  so  the  pro- 
duction of  tools  and  the  increase  of  aggregate  wealth  grow  by- 
geometrical  progression.  The  approach  of  the  "  good  time 
coming "  is  an  approach  of  the  time  when  men  shall  be  more 
worthy  of  leisure,  and  yet  less  fond  of  idleness ;  when  they  shall 
have  freed  themselves  more  than  now  from  the  rapacious  de- 
mands which  bodily  necessities  make  upon  their  time  ;  when  they 
shall  have  more  fully  conquered  nature  into  working  for  them, 
and  thus  leaving  them  more  opportunity  for  self-culture.  Kothing 
contributes  more  to  this  end  than  steel,  and  the  better  the  steel 
the  more  efiectual  the  contribution.  The  manufactures  of  "  Col- 
lins &  Company  "  are  better  helps  to  speed  the  millennium  than  a 
hundred  prize  essays  could  be;  for  they  do  not  absorb  wealth  — 
they  create  it.  They  take  it  like  seed,  but  return  it  a  hundred-fold 
like  harvest,  and  furnish  the  most  practicable  and  most  convincing 
answer  to  the  question  whether  the  vast  stores  of  iron  and 
coal  in  the  United  States  were  placed  there  for  any  purpose,  and 
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r  dtese  storea  shall  be  ntffized.  The  atuioal  gain  by  the 
.  ._o  of  Ubor  in  using  the  tools  of  Gollioa  &  Company  rather 
than  the  inferior  ones  of  foreign  autnufacture,  ag^pregates  tfaoti- 
sands  of  dollars,  and  the  foreign  manafaoturers  themselves  have  un- 
intentionally bonie  teitimony  to  this  wiata  they  frandidently  copied 
the  trade-mark.  Yet  then  are  those  who  think  it  would  be  better 
to  give  up  manufactures  in  which  w«  have  klrsady  beaten  the 
shops  of  England,  1st  onr  mineral  wealth  Ue  mdisturbed,  and 
bay  all  our  ma&ufactured  products  abroad.     Such  persons  should 
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eoDsider  Ireland  and  India.  We  may  buy  foreign  prodncts  rather 
than  make  our  own,  but  in  so  doing  we  shall  inevitably  paralyze 
Mt  own  arms,  and  set  apeedy  bounds  to  our  advance  in  pros- 
pmity.  Agricnlture  and  manufactnres,  inseparably  connected, 
mart  flourish  side  by  side,  or  the  sure  result  will  be  disaster. 
With  all  the  benefits  accruing  from  the  great  industry  which  iida 
«Ttide  is  written  to  illustrate,  certainly  not  the  smallest  ia,  that  it 
M  loreibly  and  practically  ai^es  in  behalf  of  supporting  home 
indwtry,  and  relying  upon  American  manofacturee. 
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TBB  Flinf  .  ULI  frOHRB  IN  AMEBICA. 
MABBACairnn^— BOLAB  SALT-VAKI 
ALONO     THE     AtMlRIO     OOAST. 


Salt  production  is  a  most  important  industry  in  the  United 
States.  As  a  "  manufacture  "  it  is  the  earliest  in  American  his- 
tory, for  the  colonists  iH-'i^JuaBBtovn,  Va.,  ertabliehed  salt 
works  at  Gape  Charies  before  1620,  and  in  1633  began  to  send  salt 
to  the  Puritan  settlers  in  Massachusetts.  In  1689  salt  was  made 
in  South  Carolina,  and  from  the  earliest  settlement  of  the  country 
it  has  been  produced  from  sea  water,  by  boiling  or  by  natural 
evaporation,  in  large  quantities,  all  along  the  Atlantic  coast,  es- 
pecially daring  the  revolution  and  the  war  of  1812,  when  forri^ 
importations  were  difficult.  The  leading  manufactories  of  this 
class  were  in  Virginia,  Delaware,  New  Jersey,  Massachusetts,  and 
Maine.  After  the  revolution  salt-making  by  solar  evaporation  be- 
came a  very  important  business  on  Cape  Cod  ;  but  the  cheapness 
of  imported  salt,  such  as  Turk's  Island,  —  which  means  salt  from 
any  and  all  of  the  West  India  islands,  — and  the  manufacture  of 
salt  from  springs  in  other  states,  have  made  these  works  less  prof- 
itable, thoug^b  the  manufacture  of  sea  salt  is  still  carried  on  to 
some  extent  on  the  New  England  coast,  and  largely  of  late  in 
Florida,  especially  at  Key  West. 

But  away  from  the  Atlantic  coast,  and  oatn^B  ef  New  England, 

no  country  in  the  world  is  richer  in  salt  springs  and  deposits  than 

the  United  States.     Nearly  every  state  and  territory  is,  or  might 

be,  a  large  producer.     Rock  aaU — «speciaUy  valuable,  on  account 
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of  tlie  slowness  with  which  it  dissolves,  in  topping  or  "  capping  "      ^ 
meats  cured  with  other  salt  —  is  found  in  Western  Virginia,  and  a        ^ 
very  important  discovery  was  made  in  Louisiana  in  1863.     The 
snlt  "  licks  "  and  springs  are  found  in  no  less  than  thirty  of  the 
states  and   territories.      The  springs   of   Southern  Illinois  were 
worked  by  the  French  and  Indians  in  1720.     The  Kentucky  salt 
springs  were  known  and  used  before  1790,     The  first  salt  manu- 
facture in  Ohio  was  in  1798.     In  Western  Pennsylvania  the  busi- 
ness began  in  1812.     The  important  deposits  in  Western  Virginia 
were  early  worked,  and  that  state  is  now  second  only  to  New  York 
in  production.     Later  and  valuable  discoveries  have  resulted  in 
the  establishment  of  salt  works  in  Missouri,  Michigan,  Nebraska, 
Texas,   New  Mexico,  California,  and  Arkansas.      California  and 
Utah  abound  in  salt  lakes,  especially  Utah,  with  its  "  Great  Salt 
Lake,"  which  is,  in  fact,  a  Mediterranean,  fifty  miles  in  length  by 
twenty  in  width,  whose  waters  contain  more  than  twenty  per  cent, 
of  salt.     The  more  important  sources  of  supply,  however,  are,  in 
the  order  of  their  production,  New  York,  West  Virginia,  and  Ohio. 
Of  these.  New  York  produces  more  than  one  half  of  the  entire 
domestic  supply.     A  considerable  portion   of  the  north-western 
part  of  the  state  has  abundant  springs  ;  but  the  principal  springs  are 
in  Onondaga  County,  and  the  leading  works  are  at  Syracuse.     The 
*'  Onondaga  Salt  Springs  "  were  known  to  the  French  Jesuits  who 
were  missionaries  to  the  Indians,  and  the  white  settlers  began  the 
business  of  manufacturing  salt  as  early  as  1788,  producing,  by 
boiling,  in  that  year  perhaps  five  hundred  bushels,  and  from  that 
time  till  now  the  business  has  grown  from  year  to  year  to  its  pres- 
ent enormous  dimensions. 

Tlie  process  of  making  salt  at  Syracuse  —  and  it  is  nearly  the 
pime  at  all  other  salt  springs  in  the  country  —  is  as  follows  : 
The  springs  are  in  the  low  marsh  lands,  in  which  wells  to  the 
^"pth  of  from  two  hundred  to  three  hundred  feet  are  sunk,  and 
from  those  the  salt  water  is  pumped  to  the  reservoirs  which  supply 
the  evaporating  works.  The  brine,  which  contains  from  seventeen  to 
twenty  per  cent,  of  salt,  is  permitted  to  remain  in  the  reservoirs 
till  its  impurities  settle,  and  the  deposit  of  these  impurities  is  as- 
wsted  by  the  addition  of  a  minute  portion  of  alum.  There  are  two 
processes  of  making  the  salt  —  by  solar  evaporation  and  by  boil- 
^g.  Solar  evaporation  results  in  a  coarser  salt,  used  for  curing 
tteats,  etc.,  and  is  effected  by  putting  the  water  into  large  tanks 
*ii  inches  in  depth,  and  exposing  them  to  the  sun  and  air.  These 
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OBmsE  aud  bomah 


Gold  and  eilver  were  used  as  "  money,"  and  aa  the  best  mediant 
of  eichange  for  values,  in  the  remotest  periods  of  antiquity.  The 
"pieces  of  silver,"  however,  mentioned  in  the  earlier  books  of 
the  Bible,  were  rio^a  of  metal,  though  stamped  coins  of  a  very 
ttriy  era  are  now  eitanl.  According  to  Herodotns,  the  Lydians 
*ere  the  first  to  stamp  coins.  The  oldest  Greek  coins  in  the  Brit- 
ithUusenm  are  those  of  j£gina,  and  they  bear  a  figure  of  a  tor- 
toise on  one  lide ;  and  Phidon,  of  Argos,  is  said  to  have  struck 
the  first  coins  in  Greece,  148  B.  C.  There  is  an  abundance  of 
Roman  coins  in  various  collections  in  Europe  and  America,  bear- 
iiiS"the  image  and  superscription"  of  Ctesar  and  other  rulers, 
With  medals  commemorative  of  events  and  victories,  to  which  we 
>«  indebted  for  the  presumed  portraits  of  g^eat  men  of  the  dif- 
fwnt  periods,  and  many  of  these  coins  show  great  artistic  skill 
iu  the  cutting  of  the  dies. 

In  order  to  present  a  clear  idea  of  how  coins  and  medals  are 
Bide  or  "  minted  "  at  the  present  day,  it  is  only  necessary  to 
JiTe  briefly,  and  as  perfectly  as  can  be  done  without  diagrams,  a 
^ription  of  the  processes  pursued  at  the  United  States  Mint  at 
niMelphia,  which  is  believed  to  be  behind  no  other  mint  in  the 
•orld  in  the  perfection  of  its  machinery. 

(151) 
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In  converting  gold,  silver,  and  copper  (or  copper  and  nickel)  inta 
the  coin  of  the  country,  the  proceaseB  are  no  nearly  similar  that  a 
detailed  description  of  the  manner  of  minting  gold  will  be  suffi- 
cient. The  gold,  alloyed  to  the  proper  standard  for  coin,  comes 
to  the  mint  in  ingots,  generally  of  about  one  hundred  and  eighty 
ounces,  by  far  the  largest  part  of  it  coming  from  the  New  York 
Assay  Office.  Ingots  are  sometimes,  however,  cast  of  different 
thicknesses  and  weights,  according  to  the  coin  to  be  cut  from 
them.  The  mint  has  its  own  assaying  department,  both  for  the 
reduction  of  such  gold  as  it  receives  to  "  standard  gold,"  as  well 
as  for  testing  the  standard  of  the  stamped  ingots  from  New  York 
and  elsewhere.  The  standard  in  England  is  twenty-two  parts  of  pure 
gold  and  two  parts  of  pure  copper,  and  in  the  United  States,  and 
most  other  nations,  it  is  nine  tenths  pure  gold  and  one  tenth  alley. 
Whenever  the  assay  of  ingots,  or  other  gold,  is  unsatisfactory,  it 
is  adjusted  to  the  standard  and  re-melted. 

The  ingots  are  taken  first  to  the  rolling  room,  where  they  are 
heated  to  redness,  and  are  then  "  broken  down  "  between  power- 
ful rollers  of  chilled  cast  iron  driven  by  steam.  This  operation  is 
repeated  five  or  six  times,  till,  by  adjustment  of  the  pollers,  the 
ingots  are  reduced  to  two  tenths  of  an  inch  in  thickness  and  five 
or  six  inches  in  width.  The  plates  are  then  annealed  at  red  heat 
for  twenty  minutes,  and  are  plunged  into  cold  water,  which  would 
make  iron  or  steel  hard  and  brittle,  but  it  makes  gold  and  silver 
tough  and  soft.  After  annealing,  still  further  rolling  is  effected  in 
different  sets  of  rolls  till  the  plate  is  of  the  required  thickness ;  it 
is  cut  (or  rolled)  into  "fillets"  or  strips  which  go  next  to  the 
"  drawing  machine,"  which  reduces  the  strip  to  a  perfectly  uniform 
thickness  from  end  to  end.  Gold  in  passing  through  this  machine 
must  be  lubricated  with  wax,  though  grease  is  used  for  silver,  and 
after  drawing,  the  strips  are  thoroughly  cleaned  with  warm  water. 

The  fillet  is  now  cut  into  four  pieces,  and  the  "  trier  "  cuts  out  one 
or  more  blanks  from  each  strip,  and  weighs  it  in  a  delicate  scale. 
If  it  is  found  that  the  strips  are  too  thin,  they  must  go  back  to  the 
melting  crucible ;  if  they  are  too  thick,  they  need  further  drawing ; 
but  so  minutely  can  the  drawing  machine  be  adjusted,  that  there 
need  not  be  the  difference  of  half  a  grain  in  fifty  blanks,  and 
consequently  in  fifty  coins.  Satisfactorily  tested,  the  fillets  are 
next  taken  to  the  cutting-out  room,  where  they  are  cut  by  mackiB- 
ery  into  round  blanks  or  "planchets,"  a  trifle  larger  than  the 
intended  coin.     This  is  a  rapid  process,  each  machine  catting 


:  by  women,  and  this  minutencaa  of  weighing  ADd  exainini^ 
only  with  the  gold  pieces,  and  in  gold  «  deviation  of  not 
ban  three  pennyweighta  in  a  thouaaud  double  ea^ea  is  per- 
a,  which  is  the  "remedy"  for  underweights  aud  OTei*- 
M,  for  the  production  of  a  large  number  of  coina  with  the 
;  of  each  exacUy  equal  is  simply  impossible.  Of  course  the 
3a  used,  like  every  instrument  aud  every  machine  used  in 
icess  of  coinage,  is  of  the  utmost  possible  delicacy  and  ac- 
of  construction. 

next  process  is  to  raise  the  slight  rim  seen  on  Uie  edge  of 
a  on  either  iace,  which  protects  the  device  and  letters  from 
This  is  rapidly  done  in  a  "  milling  machine  "  at  the  rate  of 
ndred  and  twenty  double  eaglo  planchets  a  miDute,  and  tlie 
I  raised  one  thirty-second  part  of  an  inch, 
ing  these  preliminary  processes  the  blanks  have  become  eo 
Ad  so  discolored  that  they  must  be  auuealed  and  cleaned 
they  are  minted  ;  if  they  were  not  annealed,  the  first  blank 
press,  instead  of  receiving  tlic  impression,  might  bieak  the 
Che  blanks  are  accordingly  arranged  in  "rouleaux"  in 
copper  trays,  the  covers  of  which  are  sealed  on  with  clay 
o  make  them  aa  nearly  air-tight  as  possible.  These  trays  are 
«d  to  a  red  heat  for  twenty  minutes,  are  then  taken  out, 
len  cool  are  opened,  and  the  blanks  are  thrown  into  cold 
to  anneal.  When  cold  they  are  put  into  a  bath  of  boiling 
ric  acid  diluted  with  nine  parts  of  water.  In  a  few  minutes 
koks  are  free  from  tlie  oxide  formed  in  the  process  of  anncal- 
id  are  now  perfectly  "  blanched."     They  are  then  washed 
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made  as  follows :  The  head,  figure  of  Liberty  or  other  device,  10 
first  made  on  a  large  scale,  five  or  six  times  the  size  of  the  die  for 
the  coin,  of  wax,  from  which  a  brass  cast  is  taken.  This  cast  is 
the  guide,  from  which  a  reduced  copy  (the  cast  is  in  relief)  is 
cut  into  steel  by  an  ingenious  "  transferring  "  or  "  reducing  "  latlie, 
one  part  of  which  carefully  follows  ever}'  part  of  the  model,  while 
a  corresponding  part  cuts  the  reduced  fac-siraile  in  the  steel.  The 
machine  thus  reduces  the  cast  in  perfect  proportion,  leaving  but 
little  finishing  to  do  by  Jiand,  and  giving  a  *'  hub  "  or  **  male  die  *' 
in  relief,  which,  when  hardened,  is  used  to  strike  in  soft  steel, 
subsequently  hardened,  the  reverse  dies  from  which  the  coins  are 
struck.  The  mint  has  at  all  times,  for  itself  and  for  branch  mints, 
complete  sets  of  hubs  and  dies  for  all  the  denominations  of  coins. 
Tlie  transfer  lathe  is  also  used  for  the  production  of  the  medals 
ordered  from  time  to  time  by  Congress  ;  and  it  may  be  mentioned 
here  that  transfer  lathes  on  the  same  principle  are  largely  used  by 
engravers  to  produce  on  steel  and  copper  plates  medallions  and 
other  pictures,  which,  when  printed,  appear  to  be  in  relief. 

There  are  several  styles  of  presses  for  mints  —  Boulton's  in  the 
British  mint,  Thouvelier's  French  press,  and  Peale's  and  later  im- 
provements and  inventions  in  use  in  the  mint  at  Philadelphia.  A 
diagram  is  necessary  to  give  a  complete  idea  of  these  beautiful 
and  ingenious  presses ;  but  in  general  it  may  be  stated  that  the 
coining  press  is  almost  a  perfect  automaton,  which,  when  ihe 
blanks  are  fed  to  it  through  a  tube,  takes  each  blank  in  snccession 
with  a  "  hand  "  and  lays  it  upon  the  face  of  the  lower  die.  Both 
faces  of  the  coin  and  the  fiuted  or  reeded  edge  (which  is  given  U 
all  gold  and  silver  coins  as  a  guard  against  filing)  are  struck  witb 
one  blow,  when  the  automaton  hand  displaces  the  coin  and  puts 
another  blank  in  its  place.  The  pressure  for  a  double  eagle  if 
equal  to  seventy-five  tons,  and  eighty  can  be  coined  in  a  minute. 

Eight  of  these  presses,  driven  by  a  steam  engine,  are  in  a  sin- 
gle room  at  the  mint,  and  are  generally  at  work  simultaneously, 
so  that  nearly  twenty  thousand  pieces  can  be  struck  in  an  boui 
with  only  a  girl  or  boy  to  attend  each  machine.  The  coins  arc 
examined  at  intervals  during  the  minting  process  to  see  if  there 
are  any  imperfections,  and  from  the  presses  they  go  to  the  chief 
coiner's  room,  where  the  gold  pieces  are  counted,  weighed  to  veri- 
fy the  count,  and  are  put  up  in  bags  of  from  one  thousand  doUan 
to  five  thousand  dollars,  according  to  the  denomination. 

This,  in  brief,  is  the  complete  process  of  coining  gold,  and  the 
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processes  for  silver  and  copper  are  nearly  the  same.  The  double 
eagle  weighs  five  hundred  and  sixteen  grains,  and  lesser  gold  coins 
in  proportion ;  a  silver  dollar  weighs  three  hundred  and  eigltj- 
four  grains, — halves,  quarters,  dimes,  and  half  dimes  in  propor- 
tion ;  the  nickel  cent— -eighty-eight  parts  copper  and  twelve  parts 
nickel  —  weighs  seventy-two  g^ins. 

The  United  States  Mint  was  established  in  1793.     It  was  quite 
imperfect  till  1835,  when  Mr.  Franklin  Peale  returned,  after  two 
years'  examination  of  the  mints  of  Europe,  with  all  the  latest  in- 
ventions, which  have  since  been  immensely  improved  upon  at 
Philadelphia.     The  capacity  of  the  mint  is  shown  in  the  fact  that 
nearly  seventy  million  pieces  have  been  coined  in  a  single  year 
(1853)  ;  nearly  fifty  million  dollars  in  value  were  produced  in  1861 ; 
and  in  the  first  five  months  of  1861  the  mint  coined  12,248,037 
pieces,  worth  $31,123,206.     The  almost  total  withdrawal  of  coin 
from  circulation  in    1862  materially  lessened  the   necessary  la- 
bors of  the  mint,  though  the  presses  have  been  constantl}*  run- 
ning to  meet  the  demands  of  the  government  for  its  gold  interest 
payments  and  for  deposit ;  large  amounts  of  double  eagles  espe- 
dally  are  in  daily  demand  for  export  and  exchange  purposes ;  and 
vast  quantities  of  gold  and  silver  coin,  especially  silver,  are  used 
ia  manufactures  and  the  arts. 

An  interesting  department  of  the  Mint  is  the  Curiosity  Room, 
which  contains  specimen  coins  from  nearly  all  the  nations  of  the 
world.  The  European  collections  are  very  complete,  and  there 
are  many  coins  from  Turkey,  Egypt,  Tunis,  Tripoli,  Persia,  the 
East  Indies,  Algiers,  China,  and  Japan.  The  Mexican  and  South 
American  series  are  very  full.  Some  of  the  coins  from  the  West 
Indies  are  extremely  rare.  This  department  also  exhibits  Greek 
coins  of  ages  of  from  seven  to  three  centuries  B.  C,  and  a  superb 
collection  of  Roman  coins  dating  from  A.  D.  395  to  A.  D.  1448. 
There  is  also  a  complete  series  of  the  coins  of  the  United  States 
dating  from  1793,  containing  among  other  coins  a  cent  which  from 
its  rarity  is  valued  at  one  hundred  and  ten  dollars.  There  are  also 
specimens  of  African  shell  money.  In  this  room  there  are  sam- 
ples of  copper,  silver,  and  gold  ore  from  all  the  mines  in  the  United 
States,  and  specimens  of  gold  and  silver  from  the  most  celebrated 
mines  of  other  countries. 
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CinTHfG  and  Btoring  ice  in  large  quantities  for  export  and  for 
domestic  supply  is  a  strictly  American  enterprise,  which  began 
nearly  seventy  years  ago,  and  from  a  small  beginning  has  gjowD  to 
a  great  business,  employing  throughout  the  norliicm  states  thou- 
sands of  men  and  millions  of  capital.  Besides  the  great  depots, 
like  Portland,  Maine,  and  Boston,  vhere  ice  is  stored  for  export,  and 
the  vast  supplies  now  needed  for  large  cities,  almost  every  towa 
has  its  local  company  or  companies,  to  supply  what  has  long  einc6 
ceased  to  be  a  luxury,  and  baa  become  a  necessity  in  almost  ererj 
family.  The  importance  of  this  product  to  tlie  meat-packers  of 
the  West,  and  to  martetmen  everywhere,  alone  would  make  th« 
ice  business  prominent  among  the  industries  of  the  country. 

The  export  of  ice  was  first  undertaken  by  Frederic  Tudor,  of 
Boston,  who  sent  a  small  cai^  to  Martinique,  in  1805.  Ten  years 
later  be  began  to  send  ice  to  Cuba  ;  in  1817  and  1818  to  Charles- 
ton and  Savannah  ;  and  two  years  later  to  New  Orleans.  The 
story  is  current  that  the  first  cargo  to  New  Orieans,  arriving  in  the 
height  of  the  yellow  fever  season,  so  alarmed  the  Creole  popula- 
tion, who  were  ignorant  of  the  precise  purpose  and  character  of 
the  shipment,  that  a  riot  ensued,  during  which  the  entire  cargo 
was  thrown  overboard.  Subsequent  shipments,  however,  made 
known  the  value  and  importance  of  an  article  in  a  city  where  ice 
has  since  commanded  in  different  seasons,  according  to  the  supply, 
from  fifteen  to  one  hundred  dollars  per  ton. 
(168) 
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The  success  of  these  shipments  to  the  South  induced  Mr.  Tudor, 
in  1833,  to  send  a  cargo  to  Calcutta,  and  the  year  following  to 
Brazil.  Other  Bostonians  and  other  New  England  seaports  soon 
went  into  the  trade,  and  ere  long  Kennebec  River,  Carabndge 
Fresh  Pond,  and  Lake  Wenham  ice  was  known  everywhere  abroad, 
from  London  and  Liverpool  to  Calcutta  and  Canton.  Modern  dis- 
coveries, too,  have  resulted  in  methods  of  la^'ing  in  cargoes,  and 
especially  of  building  ice-houses  in  warm  climates,  so  as  to  permit 
as  little  wastage  by  melting  as  possible.  The  business  has  also 
developed  a  use  for  the  enormous  quantities  of  sawdust  made  in 
the  lumbering  districts,  and  an  article  which  was  once  suffered  to 
run  to  waste  is  found  to  be  the  most  valuable  material  for  packing 
and  storing  ice  in  houses  or  on  shipboard. 

Outside  of  New  England  the  sources  of  domestic  supply  are, 
for  cities  and  towns  in  general  in  the  interior,  the  nearest  rivers, 
fresh  ponds,  and  lakes ;  for  New  York  city,  which  requires  at  least 
three  hundred  thousand  tons  a  year,  Rockland  Lake,  in  Orange 
County,  which  can  furnish  more  than  one- third  of  the  entire  sup- 
ply ;  the  ponds  and  lakes  near  the  Hudson ;  the  Uudson  River,  at 
Athens,  Hudson,  and  above  ;  and  in  some  seasons  large  quantities 
have  been  brought  from  Saratoga  Lake,  Lake  George,  and  Lake 
Gbamplain.     The  great  lakes  are  the  main  source  of  supply  to  the 
West  and  the  Mississippi  Valley,  and  supplies  are  sent  down  the 
river  and  by  rail  to  all  the  southern  cities.     The  value  of  the  ice 
crop  in  good  seasons  throughout  the  North  is  enormous.     Apart 
from  the  lakes  and  great  ponds  owned  by  companies,  it  is  not  in- 
frequent that  the  uncut  ice  on  ponds  near  a  large  city  will  be  sold 
for  more  money  in  a  single  winter  than  the  whole  farm  on  which 
the  pond  is  situated  originally  cost.     This  was  particularly  true 
of  ponds  in  Poughkeepsie  and  elsewhere  near  the  Hudson  during 
the  scarcity  and  high-price  season  of  1868-69. 

The  following  is  the  method  of  securing  and  storing  the  ice 
crop :  On  the  banks  of  the  rivers,  ponds,  and  lakes,  at  convenient 
distances,  are  built  large  ice-houses,  constructed  with  double  walls 
lined  with  tan,  sawdust,  hay,  shavings,  or  other  non-conducting 
sobstances,  which  will  exclude  heat  and  air  as  much  as  possible, 
lod  each  capable  of  holding  from  twenty  thousand  to  sixty  thou- 
sand tons  of  ice.     When  ice  has  "  made  "  of  suitable  thickness, 
say  from  nine  to  twelve  inches,  the  snow  is  taken  off  with  scrapers 
drawn  by  horses,  and  if  there  is  a  porous  thaw  or  "  rain-ice  "  sur- 
bce,  it  is  planed  off  by  means  of  steel-blade  scrapers.     The  next 
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process  is  grooving  the  ice  with  a  machine  similar  to  a  harrow, 
the  teeth  of  which  mark  out  the  surface  in  blocks  of  the  size  to 
be  stored.  A  section  of  these  blocks  is  sawed  out,  and  then  the 
whole  surface  is  split  off  io  sections  with  **  ice  spades."  These 
sections  arc  hauled  or  floated  to  the  ice-houses,  where  they  are 
broken  into  the  blocks  made  by  the  grooves,  are  hoisted  in,  —  by 
steam  generally,  —  are  compactly  piled  till  the  house  is  filled,  and 
are  then  ready  for  delivery  and  shipment  in  the  ensuing  season. 
The  gathering  of  the  crop  may  go  on  by  moonlight  as  well  as  by 
daylight  during  the  short,  sharp,  and  busy  season,  and  the  process 
on  the  largest  scale  can  be  seen  to  the  best  advantage  at  Athens, 
on  the  Hudson  River,  at  Fresh  Pond,  Cambridge,  or  at  Lake  Wen- 
ham,  Massachusetts. 

Within  a  few  years  considerable  enterprise  and  capital  have 
been  engaged  in  New  Orleans  and  other  southern  cities  in  the 
manufacture  of  artificial  ice.  Several  machines  for  this  purpose 
have  been  invented  in  the  United  States,  in  England,  and  in 
France,  and  in  recent  experiments  at  the  South  the  French  ma- 
chines have  been  preferred.  The  principle  of  all  the  machines  is 
the  same  —  to  produce  intense  cold  by  rapid  evaporation ;  and  ice 
and  salt,  or  nitrate  of  ammonia  and  water,  or  sulphuric  acid,  as- 
sisted by  the  air  pump  and  the  steam  engine,  are  used  in  the  pro- 
cess. By  these  machines  pure  ice  is  produced ;  but  the  machines 
are  expensive,  though  it  is  claimed  that  ice  by  this  process  can  be 
produced  at  the  South  in  large  quantities  as  cheaply  as  it  can  be 
imported  from  the  North. 

In  one  of  the  latest  established  aii,ificial  ice  manufactories,  at 
Atlanta,  Georgia,  the  machinery  employed  weiglis  fifty  tons  ;  the 
agent  for  evaporation  is  aqua  ammonia,  which  is  deposited  in  an 
upright  cylindrical  evaporator,  through  which  steam  pipes  pass,  gen- 
erating steam,  which  passes  into  a  liqucfier,  where  it  is  condensed, 
and  goes  by  pipes  through  the  freezing  baths.  The  ammonia  is 
returned  to  the  evaporator,  and  is  repeatedly  re-used.  The  water 
in  the  cans  comes  out  in  clear,  hard  cakes  of  ice,  weighing  twen- 
ty-five pounds  each,  and  four  cans  are  emptied  every  five  minutes. 
By  carrying  on  the  works  night  and  day,  tliis  manufactory  can 
turn  out  fourteen  tons  every  twenty-four  hours,  and  it  is  intended 
to  produce  at  least  ten  tons  of  merchantable  ice  every  day. 
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Thi  idea  of  applyiog  the  eoergy  of  running  water  aa  a  motive 
force  for  machinery  must  have  oarly  occurred  to  mankind,  since 
>U  record  of  its  first  practical  application  is  lost.  At  the  present 
iay  man;  of  the  semi-civiUzed  natiuna,  who,  in  otlier  respects, 
He  quite  backward  in  invention,  have  arrived  at  the  use  of  water 
vhcelit  in  tlieir  rude  industries. 

With  the  stud;  of  hydraulics,  the  various  applications  of  the 
energy  of  running  water  have  been  classified  iuto  two  general 
divisions,  according  as  the  position  of  the  axes  of  the  wheels  used 
«e  horizontal  or  vertical.  The  iSrst  of  these  is  the  kind  of  water 
wheel  which  was  always  used  in  early  times,  since  it  is  the  sim- 
plest in  construction,  and  docs  not  require  an  accurate  or  acicn- 
tific  knowledge  of  hydraulics. 

In  theory,  the  natural  force  of  the  current,  the  energy  of  the 
Hrcam,  should  be  equal  to  the  volume  of  water  which  in  a  given 
tine  strikes  the  floats  of  the  wheel  multiplied  by  tlie  amount  of 
fie  f;itl,  or  the  descent  of  the  stream  within  a  given  space.  In 
ITictice,  however,  the  irregularities  in  the  volume  and  in  the 
^locity  of  the  stream  from  time  to  time,  and  tlie  loss  from  the 
'nctioQ  of  the  stream  against  the  sides  and  bottom  of  its  bed. 
We  shown  that  it  is  better  to  remedy  these  faults  by  gathering  a 
l>odj  of  water  laige  enough  to  serve  as  a  steady  supply  for  some 
time,  and  then,  through  a  properly  constructed  canal  or  channel, 
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draw  the  supply  needed  for  imparting  the  required  force  to  the 
wheel. 

This  result  is  obtained  by  building  a  dam,  or  weir,  across  the 
stream,  and  throwing  the  water  back  into  a  pond  ;  thus  obtaining 
a  supply,  or  head  of  water,  which  may  be  drawn  from  at  pleasure. 
From  this  reservoir  a  canal,  opening  with  a  flood  gate,  supplies 
the  water  for  the  wheel,  at  any  desired  elevation,  or  in  any  desired 
quantity.  In  theory,  from  a  pond  of  water  filled  to  a  certain 
depth,  a  stream  of  water  of  the  same  volume  will  exert  the  same 
energy,  whether  it  be  drawn  from  the  top  and  allowed  to  flow 
over  the  wheel,  or  be  drawn  from  the  bottom  and  directed  against 
the  wheel,  or  whether  it  be  drawn  midway,  and  flow  against  the 
wheel  in  its  course  to  reach  the  same  level,  which  it  attains  in 
each  of  these  three  cases.  This  conclusion  is  derived  from  the 
knowledge  of  the  equal  pressure  of  water  in  all  directions,  and 
since  the  force  imparted  to  the  stream  from  tlie  top,  by  gravity,  is 
equal  to  that  imparted  to  the  stream  from  the  bottom,  by  the  pres- 
sure of  the  superincumbent  water  in  the  pond.  In  practice,  how- 
ever, this  theoretical  conclusion  is  found  to  be  modified  by  the 
resistance  of  the  air,  the  friction  of  the  sides,  the  eddies,  and  other 
causes. 

Water  wheels  whose  axes  are  horizontal  are  tliei'efore  divided  into 
four  classes,  according  to  the  manner  in  which  the  energy  of  the 
stream  is  directed  against  them.  These  classes  are  overshot, 
undershot,  breast  wheels,  and  suspended  or  tide  wheels.  In  the 
overshot  wheel  the  top  of  the  wheel  is  placed  at  the  level,  or  a 
little  below  the  level,  of  the  water  in  tlie  reservoir,  and  the  flow 
of  the  water  is  regulated  by  a  flood  gate.  The  stream  of  water 
is  received  in  chambers,  formed  of  planks,  extending  between  the 
two  sides  of  the  wheel,  and  placed  at  an  angle,  or  curved  towards 
the  stream.  These  planks  are  called  buckets,  and  the  wheels  so 
constructed  are  sometimes  called  bucket  wheels.  It  has  been 
proved  by  experiment  that  the  greatest  effect  is  produced  when 
the  diameter  of  the  wheel  equals  the  fall  of  the  water;  but,  as  a 
general  rule,  other  things  being  equal,  the  slower  the  revolution 
the  more  effectually  is  the  energy  of  the  water  utilized ;  since,  in 
this  case,  the  water  is  not  thrown  off*  by  the  centrifugal  force  of 
the  wheel,  but,  having  time  enough,  can  enter  the  buckets  more 
evenly  and  regularly,  and  has  its  energy  more  completely  ex- 
hausted, before  the  revolution  of  the  wheel  allows  it  to  escape  and 
flow  away.    The  velocity  allowed  the  water  is  generally  fix)m 
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three  to  five  feet  a  second,  the  motion  imparted  by  tho  revolution 
of  the  wheel  being  increased  in  the  machinery  by  well-known 
mechanical  devices.  Wheels  of  this  kind  are  suitable  for  falls  of 
from  ten  to  fifty  feet  high.  The  buckets  are  not  increased  pro- 
portionately to  the  increased  diameter  of  the  wheel ;  about  twenty- 
four  buckets  being  provided  for  a  ten-foot  wheel,  while  one  of 
twenty  feet  has  fifty-six,  and  one  of  forty  fee€  one  hundred  and 
eight.  Under  the  best  conditions  a  wheel  constructed  in  this 
manner  utilizes  about  seventy-five  per  cent,  of  tlie  energy  of  the 
stream. 

An   undershot  wheel  is   placed   either  directly  in  a  running 
stream,  or  close  to  a  fall  or  a  dam.     In  this  last  case  tlie  water  is 
drawn  from  the  reservoir  by  a  flood  gate  made  at  tho  bottom  of 
the  dam,  and  issuing  with  force,  acts  against  the  floats  or  palettes 
with  which  the  wheel  is  provided,  tlius  forcing  it  to  rovolvc.     By 
experiment  it  has  been  found  that  the  thickiiesa  of  tlie  sheet  of 
water  allowed  to  flow  through  the  flood  gate  should  not  exceed 
.82  of  a  foot,  nor  be  less  tlian  .492  of  a  foot,  while  the  floats 
should  be  a  little  more  than  two  feet  in  width.     The  diameter  of 
the  wheel  should  be  between  thirteen  and  twenty-six  feet,  and  the 
floats  should  be  placed  at  distances  about  equalling  their  width. 
If  the  wheel  moves  with  the  velocity  of  tlie  stream,  being  merely 
carried  by  it,  it  would  not  transmit  any  of  the  energy  of  the  cur- 
rent, since  the  floats  would  oflcr  no  resistance  to  the  current.     On 
the  other  hand,  if  the  resistance  of  the  work  to  be  done  was  so 
great  as  to  hold  the  wheel  stationary  against  the  force  of  the 
stream,  the  wheel  would  not  move,  and  there  would  be  no  motion. 
The  point  at  which  the  greatest  amount  of  the  energy  of  the 
stream  would  be  utilized  must,  therefore,  lie  somewhere  between 
these  two  points  of  the  maximum  of  motion  with  no  power,  and 
the  maximum  of  power  with  no  motion.     By  experiment  it  is 
found  that  the  point  at  which  the  maximum  of  energy  is  utilized, 
is  when  the  velocity  of  the  wheel  is  forty-five  per  cent.,  or  nearly 
one  half,  of  the  velocity  of  the  stream.     In  consequence,  how- 
ever, of  the  friction  of  the  water,  the  irregularity  of  the  stream, 
snd  the  impossibility  of  utilizing,  by  the  agency  of  the  floats,  all 
the  energy  of  the  current,  the  average  amount  of  the  energy 
made  use  of  is  low  in  undershot  wheels,  amounting,  as  an  average, 
to  between  twenty-five  and  thirty-three  per  cent,  of  that  furnished 
by  the  stream.     Therefore  undershot  wheels  are  less  frequently 
used. 
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An  improvement  in  their  construction,  howeyer,  is  made,  in 
which  the  floats  are  curved,  so  that  the  water  rises  in  them  more 
uniformly,  and,  being  retained  longer,  more  of  its  energy  is  util- 
ized. In  this  improved  form,  which  is  known,  from  the  name 
of  the  inventor,  as  Poncelet's  wheel,  the  floats  are  nearly  double 
in  number,  compared  with  the  usual  form,  and  the  percentage  of 
the  energy  of  the  stream  which  is  utilized  is  raised  to  between 
fifty  and  sixty. 

The  breast  wheel  resembles  the  undershot  wheel  in  its  con- 
struction, but  has  its  floats  placed  nearer  together,  and  inclined 
somewhat  towards  the  stream.  It  is  so  set,  with  reference  to  the 
stream,  that  about  one-quarter  of  its  circumference  turns  close  to 
a  channel  corresponding  to  the  curve  of  its  circumference,  down 
which  the  water,  supplied  through  a  flood  gate,  descends.  The 
object  of  this  arrangement  is  to  make  use  both  of  the  weight  and 
the  momentum  of  the  water,  and,  as  in  this  respect  the  breast 
wheel  holds  an  intermediate  position  between  the  undershot  and 
the  overshot  wheels,  it  stands  also  in  the  same  position  with 
regard  to  its  value.  Being  less  loaded  with  water  than  the  over- 
shot wheel,  it  works  with  less  strain  or  friction  upon  the  bearings, 
and,  under  the  most  favorable  conditions,  utilizes  about  sixty-five 
per  cent,  of  the  energy  of  the  stream.  Prom  experiments  it  has 
been  decided  that  the  diameter  of  a  breast  wheel  should  not  be 
less  than  sixteen  feet  nor  more  than  twenty-three,  while  the  best 
results  are  obtained  from  falls  which  are  not  less  than  four  nor 
more  than  ten  feet  high.  According  as  the  stream  is  received 
against  the  wheel,  above  or  below  its  horizontal  diameter,  the 
wheels  ai*e  called  high  or  low  breast  wheels. 

A  suspended  wheel  is  one  intended  to  utilize  the  current  of  a 
river  in  which  it  is  set.  They  arc  generally  used  for  temporary 
puposes,  and  are  frequently  set  like  the  paddle  wheel  of  a  steam- 
boat, and  sometimes  in  pairs,  one  on  each  side  of  a  boat  moored 
in  the  stream,  the  shaft  being  connected  with  the  machinery  on 
the  shore.  The  power  utilized  by  wheels  of  this  description  is 
found  to  reach  its  maximum  when  their  motion  is  about  forty  per 
cent,  of  that  of  the  current  of  the  river.  Their  diameter  should 
not  exceed  fifteen  feet,  their  floats  numbering  from  twelve  to 
twenty-four.  A  wheel  of  this  description  which  is  moved  by  the 
tide  is  called  a  tide  wheel,  and  is  generally  furnished  with  a  me- 
chanical arrangement  to  utilize  both  the  ebb  and  flow  of  the  tide. 
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bj  moving  the  machinery  in  the  same  direction,  whichever  that 
of  the  wheel  itself  may  be. 

The  largest  water  wheel  with  a  horizontal  axle  in  the  world  is 
said  to  be  an  overshot  wheel  in  the  Isle  of  Man.  It  is  used  in 
the  working  of  a  lead  and  silver  mine.  Its  diameter  is  seventy- 
two  feet  and  a  half,  its  breadth  is  six  feet,  and  it  has  a  stroke 
of  ten  feet.  Its  power  is  estimated  as  equal  to  two  hundred  horse 
power,  and  it  pumps  two  hundred  and  fifty  gallons  of  water  to  a 
height  of  four  hundred  feet  every  minute. 

In  modem  times  the  attention  of  inventors  has  been  turned  to 

water  wheels  with  vertical  axes,  and  the  greater  advantages  of 

these,  in  economy  of  construction  and  increase  of  power,  has  led 

to  their  very  general    substitution   for  the  old-fashioned   water 

wheels  with  horizontal  axes.     Wheels  of  this  kind  are  generally 

called  turbine  wheels,  from  the  similarity  of  their  construction  to 

the  shells  of  this  name,  with  spirally  formed  chambers  arranged 

about  a  centre. 

Turbine  wheels  are  horizontally  submerged  in  the  water,  and 
provided  with  curved  vertical  buckets,  or  floats,  which  revolve 
around  a  fixed  horizontal  disk  provided  with  guides  to  direct  the 
impelling  stream  of  water,  and  are  thus  made  to  revolve,  carrying 
a  shaft  or  axis  running  through  the  centre  common  to  the  wheel 
and  the  disk.  The  earliest  suggestion  in  modern  times,  which  in 
a  very  general  way  suggested  the  idea  of  the  turbine  wheel,  was 
the  arrangement  known  as  Barker's  mill,  which  is  now  used  more 
as  a  philosophical  toy,  or  as  a  spout  for  small  fountains,  than  fur 
any  more  practical  purpose.  In  this  a  hollow  vertical  shafl 
receives  the  stream,  and  discharges  it  from  horizontal  arms  curved 
at  the  ends.  The  force  of  the  water  as  it  discharges  presses  upon 
these  arms  in  the  opposite  direction,  and  causes  them  to  revolve. 
Sometimes  the  same  effect  is  produced  by  making  the  horizontal 
arms  straight,  and  discharging  the  water  through  holes  in  their 
sides. 

In  France  what  is  called  the  spoon  wheel  has  been  long  in  use. 
In  this  arrangement  a  vertical  axle  is  provided  with  a  number  of 
curved  blades,  projecting  from  it  horizontally.  A  descending 
stream  of  water  is  projected  against  these  arms,  and  thus  a  fair 
percentage  of  the  energy  of  the  stream  is  utilized,  when  the  sup- 
ply and  the  fall  are  not  too  great. 

The  turbine  wheel  proper  was,  however,  first  brought  into  prac- 
tical use,  if  it  was  not  invented,  by  a  French  inventor,  Benoit 
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Fourncyron,  about  1834.  Id  his  machine  there  wore  two  reser^ 
voirs  of  water,  at  different  levels.  In  the  lower  of  these  the 
wheel  and  disk  are  submerged,  and  the  water  from  the  upper 
reservoir  descends  vertically  through  a  hollow  cylinder  upon  the 
disk,  or  fixed  solid  circular  plate  below.  As  the  cylinder  does  not 
reach  quite  down  to  the  disk,  there  is  a  lateral  circular  opening, 
of  small  size,  completely  around  and  between  the  two.  This  cir- 
cular opening  is  enclosed  with  the  horizontal  wheel,  which  is  thus 
annular  in  form,  and  turns  round  outside  of  the  disk  and  cylinder. 
This  wheel  is  formed  of  an  upper  and  lower  crown  separated  by  a 
space  of  about  a  foot,  and  is  horizontal  in  position  and  annular  ia 
form.  In  the  space  between  tho  upper  and  lower  crown  are 
arranged  vertical  floats,  or  buckets,  which  are  curved,  resembling 
in  this  respect  the  floats  of  the  Poncelet  undershot  wheel. 
Tho  upright  guides  fixed  upon  the  disk  direct  tho  issuing  stream 
of  water  against  the  curved  floats  of  the  wheel ;  and,  aa  the  water 
issues  upon  all  sides,  it  acts  upon  all  the  floats  at  the  same  time, 
and  continually,  thus  forcing  it  to  revolve,  and  with  it  the  axis  to 
which  it  is  attached  The  volume  of  water  discharged  into  the 
apparatus  is  regulated  by  a  movable  hollow  cylinder,  called  a 
regulating  gate,  and  working  along  the  fixed  cylinder.  The 
guides  upon  the  fixed  disk  are  curved  similarly  to  the  buckets, 
but  in  an  opposite  direction,  so  that  the  water  escapes  from  them 
at  a  tangent,  tlius  striking  the  buckets  almost  perpendicularly, 
and  greatly  increasing  its  action  upon  the  wheel. 

Some  modifications  have  been  made  in  the  construction  of  this 
original  form  of  the  turbine  wheel,  one  of  which,  by  Fontaine,  was 
exhibited  in  the  London  Exhibition  of  1851 ;  another  modificatioa 
is  known  as  JonvaPs ;  but  the  performance  of  these  wheels,  like 
that  of  Foumeyron's,  is  to  secure  the  utilization  of  from  seventy- 
five  to  eighty  per  cent,  of  the  energy  of  the  water — a  result  which 
is  a  great  improvement  upon  that  of  the  ordinary  water  wheels. 

The  chief  advantages  of  the  turbine  wheels  over  all  other 
forms  for  utilizing  the  energy  of  running  water  may  be  concisely 
stated  thus :  They  occupy  but  little  space ;  their  action  is  uni- 
form and  steady ;  the  wheel  being  submerged,  there  is  no  strain  or 
increased  friction  upon  the  axis  in  any  one  direction ;  they  turn 
with  great  velocity ;  being  submerged,  they  are  not  affected  by 
ice ;  they  utilize  a  greater  percentage  of  the  energy ;  and  their 
efiSciency  does  not  decrease  in  the  same  ratio  as  their  velocity. 

Until  about  1843  the  water  wheels  in  use  in  the  United  States 
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'mrere  ahrajB  ihode'wHh  hbrhsdiital  axes.  Iti  this  year  Mr.  Edward 
'BiorriB 'printed,  in  the  Journdd  of  the  Franklin  InslitiUe,  a  transla- 
tion of  Morin's  Experiments  on  Turbines,  atid  gave,  also,  uii 
account  of  Bome  expetimentB  made  upou  two  turbines,  wln'cli 
vrere  coDstructed  from  designs  of  his  own,  and  one  of  which  util- 
ixed  seventy-five  per  cent,  of  the  energy  of  the  stream.  In  1844 
Air.  U.  A.  Boyden,  of  Massachusetts,  built  a  turbine  for  the  use 
of  a  cotton  mill  in  Lowell  which  utilized  seventy-eight  per  cent. 
of  the  power.  He  afterwards  built  Others,  of  one  hundred  and 
ninety  horse  power  each,  'for  the  Baitie  manufacturing  company. 
Sesides  this,  Mr.  Boyden,  in  his  work  published  in  1855,  at  Boston, 
VLiider  the  title  LovoeU  HydrtuiUc  Esperinienls,  has  given  a  valu- 
wAXe  account  of  his  expdrimontal  reseturches  respecting  the  con- 
struction and  proporlioftt  of  turbiuOB,  aud  also  many  data  of 
^value   on  other  hydraulic  qufitttiouB. 

The    attention  of  the  induBtry   of   the    United   States   being 

tlius  directed  to  the  advantages  of  turbine  wheels,  the  inventive 

'Calent  -ctf  the  country  begab  liatiirany  to  interest  itself  in  their 

improvement,    and    experioierit   in    new    metltods  for   combining 

excellence  and   che^pnesB   in    their   manufacture.      Among   the 

^arietgr  of  tuxt>ineB  which  have  resulted  'from  tliis  competttion, 

-ilie  EolipBe  Doutile  Turbine,  made  by  the  Stilwell  and  Bielce 

MttHuhctnriQg  Company,  of  Da^^n,  Ohio,  claims  the  first  place. 

The  taiiiines  made  by  thiB  company  are  built  upon  the  model  of  a 

iBrheel  invented  by  Mr.  J.  0.  Joyce,  after  years  of  careful  study 

and  compariflon  of  the  ikierrts  and  Acffects  of  those  previously  in 

use.     As  a  practical  mechanician,  and  with  the  expenence  of  an 

iuTientor,   Mr.   Joyce   saw  that   his   efibrts   should   be  directed 

to^wvrds  the  construction  of  a  turbine  in  which  the  reception  and 

discharge  of  the  water  should  be  scientifically  performed,  while 

the  construction  should  be  as  simple  as  possible,  avoiding  the 

complexity  which  is  so  injurious  in  mechanism  of  any  kind. 

The  result  of  bis  labors  was  the  production  of  the  £clipse 
Double  Turbine,  which  was  patented  in  1868  and  1870,  and  lor 
simplicity,  durability,  percentage  of  energy  utilized,  and  price, 
challenges  comparison  with  any  other. 

One  of  its  peculiar  merits  is  the  conical  interior  of  the  wheel, 
^  which  ample  vent  is  afforded  for  the  free  discharge  of  both 
tierB  of  buckets.     This  important  improvement   efiectually   pre- 
▼vnts  any  reaction  of  the  water,  and  forestalls  any  demand  upon  . 
te  whed  of  the  dead  weight  of  water  whose  energy  lias  bceft 
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backet,  or  checking  the  vdncity  of  Ota  wneir  •dmitted.  This  is 
a  most  important  point  ftir  Qcohoniy  iii  tUjue  of  the  water. 
Another  poiut  of  importanca  -is  Ute  simpUfnllifn  the  construction 
of  the  macMne;  (be  wheel,  i^jBcI  csse^  aiid  rtj^ster  case  being 
each  cast  in  a  iingle  |Heee,  •ad'tiina  dl  tbe  complication  of  the 
construction  in  parts  boof  done  tnh^:  witb^' while,  being  manu- 
factured to  mcamrementB/'iny  pottkm  iftildb  Inay  need  to  be 
replaced  can  be  readily  obtained. 

The  manufacturers  of  the  Bclipse  Bouble  Turbine  have  erected 
at  their  works  a  Testing  FInme,  that  they  might  intelligently  pur- 
sue the   business  of  coDstrncting   the   most   improved   Turbine 
Wheel,  by  obtaining  such  exaet  Jenowledge  as  can  only  be  lucer- 
tained  by  exact  Tneasaremmla.     Their  Flume  is  conetmcted  in  a 
scientific  manner,  and  is  equipped  with  one  of  James  Emerson's 
improved  Dynamometers,  a  machine  which  indicates  with  matlte- 
naticat  accuracy  the  power  exerted  by  the  wheel,  while  the  water 
expended  upon  the  wheel  is  measured  in  thousandths  of  a  fbol, 
b;  means  of  Hook  Gaugea.     in  tliis  manner  the  necessary  data  is 
obuined  for  calculating  with  precision  the  percentage  of  power 
vMch  a  wheel  will  QtHise  under  any  head  and  fall,  together  with 
the  amount  of  water  it  will  consume.     Exact  information  upon 
these  points  is  of  vital  importance   to  all  who  use  water  for  a 
motive  power,  and  the  manuractnrers  of  the  Eclipse  Double  Tup- 
WnB  are  entitled  to  credit  for  extending  to  purchaaers  of  water 
"beelf  the  free  use  of  the  most  improved  apparatus  known  for 
Kcarately  determining  the  percentage  of  useful  effect  produced 
t?  their  wheel ;  thus  absolutely  securing  them  i^^nst  imposition 
n  disappointment. 
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was  pablished'in  the  Jndlm^  HbpMbftf^  »k  July,  iMfi^.     Itf '  mf 
same  jear,'  diaobVerid*  of  a  #hite'  8fo»0;>  affitkbte  fbr  ihk  yi^'OiV, 
were  made  in  Indiana.*    In  l^tt  VBmMi  Butitftt  diHl  DbdlltlW;' 
who  had  leainckl  the  aH  in  Porl^  bbgan'thetmMiMMi'in  NeWTdi^l 
In  1827  William^  S.  PeahUeton'  impdirtoa  Ii(Ak)^h4)bertr  attd'  rUtUt^ 
rials  from  London,  and  opened  an  establishmeifl'  in  BoitUHk:     Iti' 
the  year  following^'  PhSad^hi^  had  two  li€hbgt*ftptiie  eatablliih- 
meuts,  one  of  wtfMi  empiojiMl'  Remtmardt'  Pe^,  the  p6iiarail»^ 
painter,  as  dranghtamarir    Other  Ul^idgraphebsfollowed'in  'Bc^ttdh, ' 
New  York,  f  Philadelphia^  randotfadr  cities^  and  their  pritfd]^  btti§9-' 
ness  was  the  prodnedon^  of  portraita,  cheap  ptctteres;  —  ^om^' 
tunes  giandily  coloi<ed  by^hand;  -^  and'  ^eet  ^nrasic.   The  vMt  Tut^ 
ety  of  uses  to  which  lithbgh^Ar^  in 'all  its  brattCheci;  i«^'  noW  apM 
pUed,  ia  the  resiiilt  off  tike  progtei^'  niade  inr'the-'art'withilAr  a'  f^W" 
years. 

The  atone  need  iaar>IigfaiK)oloTed'y«tto<dr  or  Ube^gnQr  colcaif^iisf' 
liuealone,  the  best  of  whkb  comerfit^Vn'  BataHit  tboirgh  theyaref' 
found  in  Fraade  v-and^  qtiter  UM^y^  an  excellent  stone  is  brought^ 
from  Gafie  OirArdeanv^  iil^'Miasonif;    The  stonea  are  si/wiA'  td  a 
tliickneas  of  firoitf  one  and  one-hatT  to  thie^  indiea;  are  ^und'  to*^ 
a  level  face  (in  some  establishments'  by  madriaety),  and  ai'e  pol- 
ished by  rubl^^  the  faees-^  of  two  stones  together  with  fine  siind 
and  water.     The  stones-  are  careiiilly  selected  with  regard  to  the' 
fineness  of  the  pi^posedtwork; 'and  the  snrfaoeb  are  smoothly  pol- 
ished or  grained  to  the' required  degree  —  diilferent  surfaces  being 
ncceasary  for  diff^reiit  classes- <^  designsv    When  woj^,  or  when 
tlie  requisite  number  of  impressibns'have  bben  taken,  the  surfilCe 
my  be  reground  for  atiother  dichsign. 

the  litliographic  crayfms  with  whick  desigm  are  drawn,  or  wliich 
»)ay  be  reduced  to  ail  ihkaafid  laid  on  wtth  p^ns-aad  bhishes,  are* 
made  of  tallow,  white  waxy » soap;  shellac,  lampblack,  ahd  turpen- 
tine: When  the  design' is  cbmpleted  the  stone  goes  to  the  printer, 
who  dampens  it  with  water  mhabd  widi  a  small  quantity  of  nitrous 
acid.  The  pores  of  the  sttoe  take  in  th6  water,  while  the  grease 
in  the  ink  or  cray6n  keeps  the  design  dry-;  and  when  the  roller, 
charged  with  ink;  passes  over  the  ston^,  the  design*  readily 'absorbs 
tiie  ink,  and  leaveii'the  reM  of  the  stiifac^  entirely  clean.  An  irii- 
prcssiou  may  noW be  taken'on  mdist'  or  diy.paper,  and,  with  sub^ 
ficqttent  inking!  for  each;  anynumber  ofimprec^sibns,  till  the  desfgti 
18  worn  off. 
This  is  the  simj)Iest  pi^eeesaxif  ^UAogTipliiyf  Byiaoothei*  mMvod 
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crass  made  in  Europe.  The  process  is  also  much  used  in  land- 
scapes, marine  views,  and  portraits.  Copies  of  old  pictures,  with 
the  cracks  in  the  paint,  and  other  marks  of  time,  have  been  repro- 
duced in  most  faithful  fac-simile.  This  beautiful  art  enables  pur- 
chasers to  procure,  at  a  comparatively  small  cost,  almost  peiTect 
copies  of  celebrated  and  costly  pictures. 

This  is  by  far  the  nicest  process  in  lithography,  requiring,  as  it 
does,  the  greatest  accuracy  in  registration.  Exact  copies  of  the 
outline  of  the  design  must  be  transferred  to  as  many  different 
stones  as  there  are  colors  to  be  introduced,  and  these  are  charged 
iu  the  proper  parts  with  the  primary  tints,  while  one  or  two  stones, 
from  which  the  second  and  third  impressions  arc  taken,  give  the 
lights  and  shadows.  Other  stones  arc  used  to  print  in  the  shades 
which  inodify  or  blend  the  other  tints  ;  and,  last  of  all  in  the  pi-o- 
cess,  a  wash  or  glaze  softens  and  subdues  the  colors,  giving  the  pic- 
tare  its  resemblance  to  the  oil  painting  of  which  it  is  a  copy. 
Proper  care  in  exact  registration  prevents  one  tint  from  printing 
upon  and  blurring  another,  or  from  destroying  the  distinctness  of 
the  outline. 

Photolithography  is  another  most  important  branch  of  the  art. 
Photographing  upon  wood  only  gives  a  design  which  must  subse- 
quently be  cut  as  if  it  had  been  drawn  in  the  usual  way,  but  plio- 
tbgraphing  upon  stone  leaves  an  impression  which  may  be  inkod 
and  printed  from,  as  from  the  ordinary  design.     A  method  has 
been  devised  by  which  copies  from  plans  or  engravings  may  be 
obtained  in  an  enlarged  or  reduced  size,  and  the  process  of  reduc- 
tion is  particularly  valuable  in  obtaining  copies  of  topographical 
maps,  the  original  of  which  may  be  drawn  on  an  enlarged  scale, 
80  as  to  include  all  the  features  and  lettering,  which  will  be  accu- 
rately repeated  on  a  smaller  scale  in  the  reduced  design  secured 
by  photography.       Wood-cuts     and^    engravings     are    similarly 
enlarged  or  reduced  in  photolithography,  and  the  discovery  affords 
a  new  and  economical  method  of  illustrating  books,  and  in  supply- 
ing cheap  copies  of  popular  engravings.     It  has  been  used  with 
great  success,  also,  in  reproducing  the  printed  pages  of  books, 
tlms  giving  fac-simile  copies  of  old  and  rare  works. 

Some  attempts  have  been  made  at  what  is  called  "  lithotint,"  in 
which  the  design  is  painted  with  camel-hair  pencils  and  a  liquid 
preparation  of  lithographic  chalk.  Zinc  plates  are  sometimes  usctl 
instead  of  stones,  in  which  case  the  pmcess  is  "zincography." 
These  plates  present  the  advantage  of  cheapness,  and  designs  can 
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easily  be  made  on  tUcixi,  For.  some  kinds  of  work  thej  are  well 
a4apted,  as  the  oily  ink  is  readily  imbibed,  and  the  polished  soiv 
foQO  rqjects  water;  tbcy  ajre  cbiefly  used  for  architectural  and 
n^achinery  draiwings. 

On  an  ordiuary  kand^presS: a, workman, will  print  sixteen  hnndred. 
lithographic  impressions  in  a  day.  A  Uthogpraphic  printing-press 
hus  lately  been  invented,  however,  which  is  to  lithography  what 
the  Gordon  press  is  to  letter-press  printing.  With  this  press,  fif- 
teen hundred  impressions  —  or  nearly  a  day's  work  on.  a  hand- 
press  ^ —  can  be  taken  in  an  hour.  It  is  especially,  adapted  to 
bill-heads  and  other  commercial  work. 

One  of  the  recent  and  most  ingenious  applications  of'  litho-v. 
grapliic  printing  is  seen  in  the  metal  signs  which  present  the  letterft» 
a. id  designs  in  gold  on  a  black  ground,  or  in  black  on  a  gold. 
ground.  The  design  upon  the  stone  is  made  with  an  albuminous.. 
mix^ture,  and  when  the  impression  is  printed  on  the  metal,  gold  leaf* 
is  laid  on,  the  sup^rflupua  gold  is  brushed  off,  and  the  letters  and; 
other  parts  of  the  design  appear  on  the  surface  ;  the  sheet  is  sub? 
sequently  heated  to  harden  and  fix  the  impression.  The  metal  is  a» 
fiiiie  aud.  thin  Russia  sheet-iron  rolled  expressly  for  the ^ purpose, 
and  afterwards  japanned  with  a  highly  glazed  surface  in  this,  coujk 
try.  The  most  elaborate  designs  are  thus  transferred  iui  gilt. to. 
these  plates,  with  a  minute  finish  and  perfection  of  detail  which. 
110  sign  painter  could  attain,  while  the  costiof  such  sigps^  asjcom^ 
pired  with  those.  thAt.are  gilded  by  hand,  is  trifling^^  A.  sign  forr 
which  a  sign-paiutcF  would  charge  fifty  dollars,  can  be  produced, 
by  the  lithQgrHphjc  pirocess  for  three  dollars ;  but,  of  course,  thei 
lithographic  process. is  only  used  when  large  numbers  of  the  same, 
sign  are  needed,  as  for  insurance  and  other. agencies,  fijce-alanns,. 
etc.,  as  the  cost  of  a  single  lithographic  sign  would  be  more  than. 
that  of  one  done  by  hand.  This  branch  of  the  art  has  on\y.lately< 
been  introduced  into  the  United  States,  and  the  business. is  talreadj) 
enormous. 

At  present,  the  higher  grades  of  lithography,  chromolithogw^^hyi 
especially,  are  better  done  in  Europe  than  in  America.;  butii^ai^ 
tograph3^  aiid  in  all  classes  of  commercial  lithography,  jnora  anA 
better  work;  is  done  in  this  country,  since  here  lithography^  has 
almost  entirely  superseded  the  copper  and  steel  engravings  whick 
is  still  employed  to  a  g^eat  extent  in  checks,  bill-heads,  aadother^ 
commercial  work  in  EiaropQi 
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&  sTEKEOTTPi  [)]«£»  iB«-.fiw«tmito'in  ^pe-.tnetolor  a  page  of 
movable  type.  Its  de«gn  is  to  avrnd  tho  expose  of  keeping  in  type 
worka  for  which  there  is  a  coDstant  demand ;  to  avoid  the  necessity' 
ot  recomposttion  ;  to  redaco  the  founts  of'  typo  in  the  compoaing- 
Toon ;  aad  saoietimeB  to  print  copies  of  the  saiaa  work  on  two  or 
more  presses  at  the  same  time,  or  to  simultaneouely  iesue  a  work  in  • 
two  or  more  different  localities.  To  saTe  the  wear  of  type  on  the 
press,  aad  to  permit  the  use  of/thc  same  type,  over  aiid  over,  in 
the  compositioD  of  the  soccessive  pages  of  a  book,  early  suggested 
iUrto^ping. 

Ab  with  many  other  discov^csj  there  are  several  claimants  for 
the  honor  of  this  invention.  John  Mailer,  of  Leyden,  stereotyped 
pigM  in  1890,  A  few  years  lator.  Van  der  Mey,  of  tho  same  city, 
•oidcted  the  bottoms  of  type  together,  making  tliem  into  solid 
pifes,  WilKam  Oed,  of  Edioburgh^  is  credited  with  the  modem . 
mode  of  steroo^^ing,  which  releases  the  type  for  rc-com position. 

WilMan  Oed,  who  waS'  bom  in  Edinburgh  in  1690,  was  not  a 
printer  by  trade)  but  a  goldsmith,  andhisattention  was  first  turned 
to  stereotyping  in  1125.  At  that  time  all  the  type  used  in  Scot> 
land  were  cast  in  London,  and  it  occurred  to  Oed  that  a  great 
^TiHg  might  be  efiected  if  solid  pages  could  be  caat  which  would 
'cWa-tlW'^rpa  fo)r  re-compositiOD.     He  borrowed  apage  of  type 

(17U 
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and  began  his  experiments.  In  two  years  he  succeeded  in  making 
perfect  plates;  but  he  had  to  continid  with  .'the  prejudices  of 
printers,  who  fancied  that  their  craft  wovdd  bo  foined  by  the  new 
process,  and,  as  haii  been  the  CjUie  ¥rith  too  ibJEttfjr  inventors,  innu< 
mcrable  obstacles  and.  ^difficulties  nei^rly  ruine^' poor  Ged.  He 
succeeded,  howe\^r,  in  making  complete  plMtets  for  an  edition  of 
Sallust,  printed  in  EdiiibOrjgii  in,  1736.  ;A!iterlu8  death  the  ai't 
was  nearly  lost  sight  of  till  it  was  revived  in  Paris  in  1795. 

The  Didots;  of  Paris,  made  many  important  improvements  in  the 
art,  and  Earl  Stanhope,  of  England,  invented  a  most  valuable  press 
for  stereotype  printing.  The  art  was  introdaced  into  the  United 
States  in  1813,  and  soon  ailerwards  stereotyping  establishments 
were  opened  in  New  York,  Boston,  Philadelphia,  and  other  cities. 

Nearly  all  the  books  now  published  are  stereotyped  or  electro- 
typed,  publishers  generally  thinking  that  if  a  book  is  worth  print- 
ing it  is  worth  putting  into  plates.  Tlie  plan  is  also  adopted  in 
t^e  case  of  many  magazines  and  periodicals,  since  it  enables  the 
publishers,  by  duplicating  plates,  to  run  the  same  pages  on  two  or 
more  presses  at  once,  and,  by  preserving  the  plates,  to  republish 
particular  numbers,  or  to  reproduce  an  entire  series,  if  there  should 
be  a  demand  for  the  same.  The  entire  volumes  of  Punch,  up  to 
a-  certain  year,  have  been  republished.  The  art  of  stereotyping  is 
invaluable,  not  only  to  publishers,  but  to  tlie  general  public,  in 
enabling  a  wider  diffusion  and  cheapening  the  cost  of  books  and 

periodicals. 

Stereotyping. 

Wlicn  a  work  is  stereotyped  or  electrotyped,  the  spaces, 
"  quads,*'  and  leads  used  in  composition  are  of  the  same  height  as 
the  stem  of  the  type.  The  mould  for  stercot3'ping  requires  the 
finest  plaster  of  Paris,  whioh  is  specially  prepared,  is  mixed  to  tlie 
consistency  of  cream,  and  is  poured  over  the  face  of  the  type, 
which  have  been  previously  oiled  to  prevent  the  plaster  from  ad- 
hering. The  plaster  soon  sets,  and  the  mould  is  raised  from  tlie 
type,  and  is  hardened  in  a  heated  oven.  It  is  then  put  face  down- 
ward on  a  plate  of  iron  in  a  cast  iron  pan,  or  cover,  and  is  im- 
mersed in  melted  type  metal,  which  runs  into  the  spaces  left  in  the 
cover,  and  fills  every  portion  of  the  mould.  This  dipping  process 
is  repeated  so  as  to  allow  the  gradual  and  equal  contraction  of  the 
metal.  The  result  is  a  stereotype  page,  which  may  need  some 
work  with  the  picker  and  graver  to  remove  imperfections.  The 
edges  are  then  trimmed  in  a  machine  j  in  another  machine  the 
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baek  of  the  plate  is  shared  or  planed  to  inanro  the  requisite  tliick* 

MSB  and  perfect  level ;  and  the  plates  (if  they  arc  cuts,  but  not 

generally  for  letter-^reas)  are  screwed  upon  blocks  of  wood  wludi 

Mug  them  to  the  same  hei^t  of  ordinary  typo. 
Corrections  of  a  word,  or  a  line,  or  more,  in  a  page,  can  bs 

made  by  cutting  out  the  imperfect  part  and  inserting  ordinary  type, 

lAicfa  are  neatly  soldered  in. 
Honlde  are  rapidly  made  fur  ne^repaper  stereotypes  by  what  ift 

oiled  the  paper  process.  A  newspaper  page  of  type  for  a  cylin* 
der  press  is  in  a  curved  form,  iti  what  is  known  as  a  "turtle."' 
Instead  of  plaster  of  Paris  for  a  mould,  moistened  sheets  of  soft 
piper,  pasted  together,  are  laid  over  the  page  of  type,  and  are 
buten  down  with  a  brush  tiU  a  perfcot  impressioD  is  taken.  The 
Dwuld  is  dried  aud  hardened,  and  by  pouring  in  melted  metal  odo 
or  more  forma  can  be  made  to  be  printed  from.  This  process  is. 
Mw  pursued  in  several  of  the  larger  newspaper  offices.  The  ad- 
Tutagea  are,  first,  saving  the  wear  of  type,  which  are  used  only 
in  composition,  and  not  for  printing  from ;  aud  next,  furnishing' 
fonu  fur  two  or  more  presses,  and  thue  getting  out  the  entire 
tUtiau  of  tbe  paper  in  the  least  possible  space  of  time.  Tiiie  in< 
Ttnlion  enables  journals  to  delay  the  hour  of  going  to  press  to. 
the  latest  moment,  thus  keeping  the  columns  open  for  the  latest 
nn,  and  yet  permitting  the  publication  at  an  early  hour  in  the 
Dwniing  fur  dtstributiun  and  for  the  mails.  The  edition  printed, 
"k  plates  may  be  rc-mehed,  to  be  run  into  the  muulde  for  the  next 
d«r'>  issue. 

ELECTBOTYPIXa. 

iSectrotyping  is  now  much  more  common  than  stereotyping  by 
f>e  process  described  above.  It  is  a  combined  chemical  and  mc- 
clunical  operation,  the  processes  of  which  are  as  follows :  The 
"will  is  made  of  pure  wax,  upon  which  the  page  of  type  is  im. 
Pfwsed.  The  mould  is  then  covered  with  a  coat  of  fine  plumbago 
■'ost,  which  is  evenly  distributed  by  brushes  in  a  machiue,  thus 
Si^g  a  conducting  metallic  medium  for  the  electric  current,  whicb 
i»  Torther  strengthened  by  a  wash  of  sulphate  of  copper  over 
■iicli  iron  filings  arc  dusted.  The  result  is  a  thin  film  of  copper  . 
fiating  the  entire  surface  and  hastening  the  subsequent  deposit 
of  copper  when  the  mould  is  in  tlio  battery.  The  nioulil  is  now 
•ashed,  <''Hinoctii:ip  ribbons  of  copper  are  attadieil,  and  il  is  eus- 
pPnded  fiixo  a  metal  rod  in  tlie  trough  coBtainirig  a  aoiutinn  of 

jrdiiig 
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to  tbe  dtinetiBi«n»  of'  tb«  troti|^f  iteji  b^  put' in  at  tUe-  sotBe*  tiiiw. 
Oopperplatea  aro  BmpeD^ad'iB'thesalutSefi,  ftleiiig,  butnot  tooeh' 
img.tiie  monldfe  The  trough  in' wfaick-lJie  electric  orrebt  irgen*' 
crated  coutains  sulphuric  aeidiaDd  U- iMlated' frtwri' tbe  trough' 
vUch  hold«'the  moulds^  The  rodB  wbichianapeDd  tbc  nontda-  in 
tbe  soluttooave  now  coaiiecMd'bgr.''w{reB  witb'the  zinc  plate ix  ike- 
battery,  while  the  copper  platea  are  HimilHl;' connected  with 'tbe 
ptatiBum  in  tbe  battery,  aud  the- circuit  is  «on)pletadi  DecompMi- 
tiea'  new  begins,  said-  the  cofiper'  ia^  ra{iidl^  and  evenljn  depoSilM- 
un  the  facfl'  of  tbe  meuld. 

The- meuld^are  left  in  tbe  trough  genertdljt' orer  ni^li'ited'  id 
tbo  course  of  tea -or  twelve  iboura  copper  shelli' are  formed  otftlw 
moulds,  givingi  fae-«imleai  of>  the  paffes  m  tjpe:  Tbe-inride-  of' 
tlwaheHsisicDveiedivrithaooatingof  cblorideoCziBc)  laid  on  With'< 
atbroeh.  Over  this  is  lAid  arieheet'Of'aIlo7edfoil/.and-the8beU"i«' 
thbo  "backed  uf>''  witb'iaferiortTpie'nfetkl  togfre  it  soBdi^aBd' 
thn  reqiiisH*  tliMfcHeas.  ThiB'  baekinjg*  ifrdbne'  by  pouring;  in  th*- 
metal,  or  by  dipping  the  shell  inmetd ;  the'&cd  is  then  laid  downr- 
QaaiperfectlyleTet  iron  plate  resting  on  an  iron  frame,  .wfaiob  mnsfe- 
alM  ataiid  perfectly  level, andtkeBOfMrfluonstype metal is'scraped:- 
ofij  The  aubseqaaitprooesseei  of  trinmfi^  the  sides  and  phnbiy- 
tkebackaby  maeMnery  aire  tbc-sttine  as  tlioee  deflcribed  in  atnho*' 
tyfrings  Corrections  can  also  be  nads  by  oabting' out  *and  insert* 
ingi  OS  in  tlie  ordinary  stereotype  plates; 

By  means  of  thogalvanic  battery  type  cas  be  cbppei^faced 'by' 
presenting  only  the  face  of  the  type  to  tbe  aolntion  of  sulphate  of 
copper  in  the  trough,  and  esUUisbing '  the  current  as  in  electro- 
tj^iig  on-  moulds.'  Ty|ie  thus  faced  are  very^  durable,  and  wU 
wear  three  or  fourtiniee'longer  than  comnxm  type. 

For  some  work'on  heavy  calendered  paper,  stereotype*  made  1^ 
the  first  process  doseribed  are  sometimes  preferred ;  but  for  tba 
great'mass  of  book»work,  «nd  especially. for  cuU,  electrotypes  ave 
svperior.  Tbe  invention  Js>compRmtiTe)y  reoent,  though  ezperi-- 
msnts' in  electro-plating  were  made  in  Enrope,  with  more  or  Utm- 
soooesa^  {romlSOl  to  1846,  audit  isa-mostiimportantwi^tUMtto^ 
the  «irt  of '  printingt. 
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nn  ABT-  —  MATIMAU  D^BD. — «OIJ>t  UltTMB,  ^BD  r«BCIO(r«  FTONIU.  —  «UT> 

lui  mm>niM.  —  Axnwn  om  tm  oowiwiit.  —  camrAUJot  4bah  oboubb.  — 

S^OK. — rADBLODP. — OBb^BATBD  'LOITtKHI  -MHIWB4.  —  «OOBB  VATItB 
MP  9T«»W.  — rAXqiH  MODHW  jAVfltAW  -W  MNBOK  4dW.l-A#U.  — JMMW 
XAUBSn  AMBBICU.— THB  FIMST  BOOB  Ht.BOnO"- — 7H* -VABIUBfTAUUUW. 

— rBo^BB**  P'  TBB  niDiianr  ik  soaTo'i  bbw  xo*b,  t-'o  ru»-*DmuiUA.  — 

tKMUam    FBAMKLUr*i   SIHDBB*. — TBB  ABT. — PBTUI^  OV  TBB  rBOCKWC*. 


-^i^<K«M  P'  iKrv"ir«  rCM.  —  onif>  bui^i  lOr  i^obk.  —  juBauBfli  sninr- 
niBQ.  AMP  f>tu>tB«-  -r  BMiwvHi^.  —  Boop  rvBuraijie. — oBoirra  p*  rj>v 
VtBiBvas   I*   yam  vwrno  btatb*.  —  iiyTfAOBOiKABT  uut  or   0SBT*ut 

E. "trVOLB    TOM'S    CABItT."  —  "  BDIf- 


MBimon.  —  DiBTDurEaa  ahd rQwrn-ARtnorjau  wxd  qf  fkbluvuk). 

Ajhiitbkb  article  in  thu  yolame  ([aee  PsitroKo  akd  the  Printinp 
Pjips)  pyoa  the  bietoiy  of  the  diacovery  of  printing,  its  proyrew, 
it>  jntroductiou  ioto  Americ»,  «nd  descitJI>eB  ui  dotttil  tjie  varioiw 
piDfweBQS  of  compQgition,  ptess  vor^,  etc.,  ,or,  in  other  words,  the 
'{kKjp^ration  of  the  jB[inted  ^ects  for  the  binder,  vho  v&kee  thcio 
imp  books.  Of  CQuree  bookbinding  was  ^oSzistejat  with  book 
ptin.ttDg',  OF  nither  it  is  of  far  greater  aDtiquitf ,  Aince  -manuscripts 
ftgiu  tine  inim^orial  were  protected  by  wood,  metal^  >or  leather 
covers,  and  the  even  older  books  of  iwood  or  nwtal  plates  were 
iMeoed  at  the  backs  by  Ittonga  or  biag^e^  phich  furntidtcd  »  rude 
IModing. 

PhQIatins,  an  Athenian,  is  credited  with  the  invention  of  eew- 
mg  sheets  of  vellum  awl  papyrus  together,  and  securii^  the  backs 
Fitb  glue.  Boards  or  oovers  would  naturslly  be  the  next  atep^ 
)iid  literal  boards  of  wood  wera  first  osed,  which  after  a  while 
pere  covered  with  parchiwut  or  lather.  T^  Romaos  brought 
thp  ^  to  gre^t  perfecfippj  jemeoiWIy  iv  t^s  ornsioeptation  of  Ui* 
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wooden  covers  by  carvings,  Iq^i]M^birtQpn&  .pentury  the  monks 
bound  their  illuminated  manuser^itii  w|jMf  fw^t  which  were  fre- 
quently enamelled,  ornamented  wit^'g^  attl  isilver,  enriched  with 
precious  stones,  and  covered  witb'^^^reiil  be^^fully  carved  in 
wood.  Some  of  these  early  binding  cihibitu  Jp^  an  inch  or 
more  in  thickness,  in  which  vrerQi\eff^rpd  recces  for  relics  and 
crucifixes.  A  centuiy  laWfP»<i¥«fy.laWcts,  colored  velvets,  morocco, 
vellum  stamped  with  gold,  tooling,  inlaid  calf  and  morocco  covers, 
and  gold  and  silver  clasps  and  cornors^  were  employed  in  binding 
and  ornamenting  the  Gospels  and  Missals.  Many  magnificent 
specimens  of  the  fourteenth  and  two  foUowiug  centuries  —  bindr 
!ngs  that  have  never  been  surpassed  in  richness  and  elaboration  — 
are  preserved  in  the  great  public  and  private  libraries  of  Europe. 
A  field  or  farm  would  scarcely  purchase  one  of  tlicse  volumes 
when  fresh  from  the  binder,  and  their  value,  as  relics  of  by-gene 
centuries,  is  even  greater  now. 

The  invention  of  pmiting  made  general  the  use  of  calf  and  mo^ppco 
bindings  on  oaken  boards,  and  stamped  in  gold  or  in  ''  blind  tooling." 
The  British  Museum  has  many  books  bound  in  England  in  the 
time  of  TIcnry  VII.  The  period  of  Henry  VIII.  produced  many 
magnificent  specimens  of  binding,  and  under  Elizabeth  embroidipry 
bindings  wore  nitroduced.  Folios  of  tliat  period  in  plaia  oalf 
show  most  substantial  work. 

On  the  continent  bookbinding  fairly  took  rank  as  a  fine  art,  and 
early  enlisted  the  attention  of  true  artists.  Chevalier  Jean  Grotier 
was  famous  for  the  elaborate  patterns  which  he  drew  for  bis  6wn 
book-covers ;  Chevalier  D'Eon  introduced  .the  Etruscan  designs  as 
ornaments  ;  Padeloup  tooled  books  so  that  they  looked  as  if  they 
were  bound  in  gold  lace  ;  and  Derome  and  De  Seuil — the  latter 
immortalized  in  one  of  Pope's  poems  —  were  famous  bookbinders. 
The  Cambridge  binding  of  the  eighteenth  century  is  justly  cele- 
brated. Roger  Payne,  who  began  business  in  London  in  iTtO, 
may  be  said  to  have  opened  a  new  era  in  the  art. 

Payne  was  a  man  of  most  dissolute  habits ;  but  as  a  thorough 
artist,  especially  in  finishing,  he  was  far  in  advance  of  all  who 
preceded  him,  and  in  his  own  day  he  had  no  rival.  His  success 
lay  in  his  style,  which  was  original,  in  his  invention  and  manufko- 
ture  of  elaborate  embellishing  tools,  and  in  his  choice  and  working 
of  materials  and  ornaments.  Superb  specimens  of  his  work  steh 
)3re8er\'ed  in  English  libraries,  particularly  in  Earl  Spencer's,  arid 
Ibibliographers  speak  of  him  in  the  highest  terms  of  praise;     Aftelr 
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Payne,  Kalthoeber,  Staggemier,  Palkner,  Hering,  and  Walther  de- 
serve especial  mention.  Mackenzie,  Lewis,  Clarke  (celebrated  for 
his  tree-marbled  calf),  Bedford,  and  Ilayday  are  among  the  more 
famous  of  modem  London  binders.  All  book-buyers  know  how 
much  the  name  of  a  binder  sometimes  enhances  the  value  of  a  vol- 
ume. Trautz,  Ni^dre,  Cap^,  Lortic,  and  Dum  are  among  the  most 
noted  of  modem  French  binders,  and  their  work,  for  its  ornamen- 
tation and  perfection  of  detail,  is  highly  prized. 

Book-making  in  America. 

The  ffrst  bookbinding  done  in  the  colonies  was  by  John  Ratliffe, 
an  Englishman,  who  came  over  expressly  to  bind  Eliot's  Indian 
Bible,  printed  at  Cambridge,  Massachusetts,  in  1661-63,  and  Rat- 
liffe  could  buid  only  a  single  copy  in  a  day.  The  first  book  print- 
eJin  Boston  was  in  1676.  The  early  provincial  governors  were 
iiistructod  to,  prohibit  printing,  which  was  looked  upon  as  the 
means  of  disseminating  disobedience,  heresies,  sects,  and  libels. 
But  book-makers  thrived  nevertheless.  From  1684  to  1690,  Pierce, 
meutioned  as  the  fifth  prfnter  in  Boston,  published  several  books 
for  himself  and  for  booksellers.  Bartholomew  Green  followed  in 
1690,  and  from  that  time  forward  the  art  has  progressed,  till  Bos- 
ton has  befcome  one  of  the  great  book-making  centres  of  the  Union. 
In  Philadelphia  book-priuUng  began  in  1686  ;  in  New  York  in  1693, 
with  tile  publication  by  Bradford  of  the  Laws  of  the  Province  in 
8niall  folio.  In  1726  New  York  had  a  second  publisher.  When 
franklin,  a  boy  of  seventeen,  went  to  Philadelphia,  in  1123,  Samuel 
Keimer,  who  employed  him,  had  just  started  the  second  press  in 
that  city,  and  besides  him  the  Bradfords  were  the  only  publishers 
ill  Philadelphia  and  New  York. 

Previous  to  the  issue  of  Eliot's  Indian  Bible,  copies  of  the 
Psalms  and  of  the  Laws,  bound  in  parchment,  appeared  in  Boston, 
a  copy  of  the  Psalms  as  early  as  1647  ;  but  by  whom  they  were 
printed  and  bound,  or  whether  the  work  was  done  in  England,  is 
nncertain.  Up  to  the  time  of  the  Revolution  there  had  been  thirty 
binderies  in  Boston.  New  York  had  a  bindery  in  1169  ;  Benjamin 
i'rauklin's  bindery,  in  Market  Street,  Philadelphia,  was  in  opera- 
tion in  1729 ;  and  two  Scotch  booksellers  in  Charleston,  S.  C, 
had  binderies  in  1764  and  1771. 

After  the  Revolution  the  progress  of  book-making  in  the  United 
States  was  rapid,     la   1808  was  issued  BarlowV  Columbiad,  in 
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.quarto,  illustrated  with  plates  ^n^praved  in  Xondon,  4ui&d  by  fai 
the  finest  book  published  in  the  country  i^p  to  that  time.  Tw( 
years  later  Wilson's  American  Ornithology,  in  seven  volume! 
folio,  with  colored  plates,  was  issued  in  Philadelphia.  In  1822  ai 
American  reprint  of  Rees's  Cyclopedia  was  .published  in  Philadel 
phia,  in  forty*one  volumes,  with  six  additional  volumes  of  plates 
and  Wilis  the  greatest  venture  of  the  fkind  which  had  been  undei 
taken  in  the  country.  Jn  1830  books  to  the  value  of  three  millioi 
five  hundred  thousand  dollars,  one-third  of  them  school  books 
were  printed  in  the  United  States.  Since  that  time,  with  the  in 
crease  of  population,  the  general  diffusion  of  education,  and  tlu 
introduction  of  machinery  und  other  facilities,  the  growth  of4ii< 
book  business  in  the  United  States  has  been  enormous. 

Procbsses  in  Bookbinding. 

The  printed  sheets  go  from  the  press  to  tike  dtying^rocm,  when 
they  are  hung  on  frames  in  b  steam-lieaited  temperature  -of  fron 
one  hundred  to  one  hundred  and  twenty  degrees,  and  ^remain  Iron 
half  an  hour  to  an  liour.  They  are  then  placed  between  ppese 
boards,  with  a  highly-grazed  surface-;  if  very  trice  work,  a  mwgl 
sheet  between  two  boards,  and  sometimes  «  ''  set^iT "  iskeet  oi 
paper  on  each  side  of  the  priitted  f^eet,  but  ordinarily  three  o 
four  sheets  between  «very  pair  of  press-boards.  A  pBo  of  the© 
boards,  with  the  interieaving  sheets,  is  ilicn  subjected  to  'hydrauli 
pressure  equal  to  six  hundred  tons  for  a  half  day,  or  in  Bom 
cases  longer.  From  the  hydraulic  press  the  -sheets  "go  to  the  cot 
ting  machine,  which  rapidly  cuts  them  In  two.  Then  most  tngen 
ious  machines,  of  diflferent  capacity,  fold  the  rfieets  into  pagei 
of  the  required  size  and  form  for  a  book,  making  them  ready  fbi 
sewing.  The  folding  gives  the  name  descnbing  the  size  of  « ^book ; 
thus  a  sheet  once  folded  into  two  leaves,  or  four  pstges,  is  a  fUio ; 
folded  again,  it  is  a  quatto ;  folded  once  more,  as  in  the  case  of 
this  volume,  every  sheet  gives  eight  leaves,  or  sixteeti  pi^es,  and 
the  book  is  called  an  octavo  ;  folding  into  twelve  leaves,  or  twentjft- 
four  pages,  makes  a  duodecimo ;  and  so  on  for  smaller  volumes. 
This  folding  was  formeriy  done  by  hand  ]  now  one  girl  tends  a 
machine  which  will  do  the  work  of  several  girls  with  great  rapid- 
ity and  accuracy. 

The  folded  sheets  are  then  tied  m  bundles,  till  the  entlie  sheets 
of  a  single  work  are  folded,  when  they  are  placed  m  order  in  pBes, 
and  a  girl  going  from  pile  to  pile  rapidly  gathera  tttd  eoHeols  tba 


on,  ^nd  by  far 
bat  time.  Two 
seven  volumes 
ia.  In  1822  an 
led  in  Fhiladel- 
umes  of  plates, 
ad  been  under- 
of  three  million 
I  school  books, 
le,  with  the  in- 
cation,  and  tlie 
growth  of  the 

OUB. 


ng^room,  where 
erature-of  from 
tnd  "remain  from 
between  press- 
work,  a  single 
b-oir "  *eet  of 
inarfly  three  or 
i  pRe  of  these 
»d  to  liydraulic 
aj,  or  in  some 
go  to  the  cat- 
len  most  Ingen- 
«ts  into  pages 
them  ready  for 
sise  of  « 1x)ok ; 
i^s,  is  a  iblio ; 
in  the  case  of 
een  pages,  and 
TeSy  or  twenty 
Daller  volemes. 
te  girl  tends  a 
ith  great  rapid- 

&  entire  sheets 
I  erder  In  pfles, 
id  ceHeotB  the 


I 

i 
I' 

I' 

'A 


%, 


I 

i 


BOOK-MAKING.  187 

pages  for  a  Tolnme,  and  volume  after  volome,  till  the  sheets  are 
exhausted.  These  go  to  the  smashing  machine,  which  has  super- 
seded the  old  method  of  hammering  by  hand,  and  the  more  recent 
one  of  screw-pressing,  and  instantly  presses  the  pages  solidly  to- 
gether. The  sawing  machine  then  saws  the  backs  simultaneously, 
with  the  four,  five,  or  six  grooves  necessary  to  receive  the  cords 
through  which  the  thread  is  passed  in  sewing  the  difierent  sheets 
80  as  to  unite  them  all  together.  The  books  are  now  carried  to 
the  sewing  frames,  where  they  are  sewed  by  girls,  who  perform 
their  work  with  singular  dexterity,  deftly  passing  the  needle 
through  each  "  form,"  and  securing  it  to  the  cords  at  the  back. 
Machines  have  been  invented  for  book-sewing,  but  they  have  not 
been  generally  introduced,  and  the  labor  is  usually,  even  in  the 
most  extensive  establishments,  performed  by  girls. 

After  sewing,  the  books  are  "  drawn  o£r/'  cut  apart,  and  taken 
to  the  trimming  machine,  which  has  superseded  the  old  "  plough- 
ing "  by  hand  process,  and  which,  with  great  rapidity,  trims  the 
three  sides  smoothly  and  accurately.     The  next  process  is  round- 
ing the  backs,  which  is  done  with  the  hammer.     A  thin  coat  of 
giae,  previously  applied,  holds  the  round  in  shape ;  then  the  back- 
ing, which  forms  the  joint  where  the  cover  opens,  in  small  books, 
is  done  by  a  machine,  but  on  most  of  the  larger  books  by  hand, 
with  a  press  and  hammer.     The  back  is  now  covered  with  a  piece 
of  moslin  nearly  the  whole  length,  and  extending  an  inch  over  the 
sides,  to  strengthen  the  joints  ;  and  over  the  muslin  is  pasted  a 
piece  of  paper.     The  head-bands,  consisting  of  a  doubled  piece  of 
muslin,  and  sometimes  of  knit  silk,  are  put  on,  and  the  book  is 
sprinkled,  marbled,  or  gilded  on  the  edges,  though  in  the  cheaper 
and  smaller-sized  books  the  edges  are  left  plain. 

In  sprinkling,  several  books  are  taken  together  in  a  row, 
on  boards,  and  the  color  or  colors  selected  are  sprinkled  with  a 
large  brush,  or  are  rubbed  through  a  sieve  with  a  stiff  brush,  pro- 
dacing  the  fine  dust-like  coloring  seen  on  the  edges  of  books. 
In  marbling,  the  artist  — for  a  skilful  artisan  in  this  department  is 
ao  artist — sprinkles  his  colors  upon  a  preparation  of  mucilaginous 
liquid  in  a  wooden  trough,  and  then  with  "  combs  '^  makes  the 
"  comb-work,''  which  is  the  pattern  most  usual  for  the  edges.  With 
Tarious  colors,  and  by  skilful  sprinkling,  he  makes  the  different 
patterns  known  as  shell,  —  of  various  colors  and  differently  veined, 
— Wae  stormont,  light  Italian,  west  end,  curl,  Spanish  of  all  coloi's, 
antique,  wave,  British,  Dutch,  and  so  on,  in  great  variety,  for  mar- 
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bling  paper  used  for  the  sides  of  books.  If  the  book  is  to  be 
^Ided,  the  edges  are  scraped,  a  groundwork  of  red  chalk  is  laid 
on,  albumen,  or  the  white  of  an  egg,  with  water,  forms  the  size  or 
which  the  gold  is  laid,  and  is  subsequently  burnished  with  blood 
stone  and  agate.  Over  this  is  sometimes  laid  gold  of  anothei 
color,  which  is  stamped  in  patterns  in  the  edges,  and  the  super 
fluous  gold  of  the  upper  coat  is  brushed  off,  leaving  the  figures. 

In  cloth-bound  books  the  cloth  is  cut  the  proper  size,  and  gloed 
to  the  boards  (in  the  early  stages  of  book  making  they  were  made  of 
wood — but  at  the  present  time  tarred  rope  is  used,  or  other  stock  such 
as  is  used  in  making  cheap,  coarse  paper)  which  form  the  stiJOTening 
f(ir  the  sides,  and  when  thus  made  are  called  cases.  Ornamenting 
the  sides  and  back  of  the  case  is  then  done  by  having  engraved,  in 
brass,  the  design  required.  That  is  fastened  to  an  embossing  press, 
where  it  is  kept  heated  with  steam,  and  by  strong  pressure  leaves 
its  imprint  on  the  cover.  When  the  impression  is  wanted  in  gilt, 
the  case  is  prepared,  and  gold  leaf  laid  on  where  the  stamp  is  tc 
come.  The  books  are  then  glued  or  pasted  into  the  cases,  and 
pressed  in  brass-bound  boards  to  form  the  groove  where  the  joini 
is.     Afler  the  final  pressing,  the  book  is  ready  for  the  reader. 

Binding  in  leather  and  morocco,  or  half  binding  with  calf  oi 
morocco  backs  and  comers,  and  paper  or  cloth  sides,  requires  more 
hand  work.  The  books  are  generally  laced  into  the  covers ;  the 
lettering  and  the  various  designs,  in  gold  and  blind  tooling,  are 
done  by  hand  ;  and  to  this  binding  the  only  limits  are  the  cost  of 
the  work  and  the  ingenuity  of  the  binder.  Machinery  is  rnuGl 
more  employed  in  the  United  States  than  in  Europe,  and  most  of 
the  ingenious  and  labor-saving  machinery  used  in  bookbinding  If 
of  American  invention. 

The  foregoing  is  designed  to  give,  in  the  briefest  possible  maaAer 
an  intelligible  idea  of  the  ordinary  processes  of  book-nmidiigv  '* 
seen  in  the  extensive  and  first-class  establishment  of  Bttssre.  Gnm 
Lockwood  So  Brainard,  at  Hartford,  Connecticut. 

Book  Publishing. 

In  a  work  of  this  kind  it  would  be  useless  to  give  statistioi.  61 
the  extent  of  the  book-publishing  business  in  the  United  Stiftei 
since  it  is  so  rapidly  increasing  that  the  figures  for  one  year  woah 
give  no  idea  of  the  business  of  the  year  following.  It  is  amonj 
the  most  progressive,  profitable,  and  important  industries  of  ib 


BOOK-MAKINQ.  191 

Mnntiy.  Mentioa  m^  be  made  of  Bin^e  works  sold  in  the 
doited  States.  Of  Webster's  well-known  BpeUing  Book  more 
hoD  fifty-five  million  copies  have  been  printed,  the  sales  now 
BitcluD^  a  million  and  one  quarter  copies  a  year,  and  of  the  dif- 
;rent  editions  of  Webster's  Dictlonaty  three  hnndred  thousand 
opies  are  sold  annoally.  Of  "  Uncle  Tom's  Oabin  "  more  than 
alf  a  million  copies  have  been  sold  in  the  United  States  ;  various 
ditioDS  of  the  same  work  have  been  sold  in  England  to  the  extent 
f  a  million  and  a  half  of  copies  ;  it  has  been  translated  into  every 
European  language,  and  even  into  Armenian  and  Arabic. 

Within  a  few  years  an  important  branch  of  the  business  has 
^wn  up  in  the  publication  of  books  for  sale  solely  by  subsciip- 
^Q.  By  this  mode  of  publication  thousands  of  valuable  books 
bave  reached  buyers  who  otherwise  would  not  have  purchased, 
■ltd  by  this  dissemination  of  works  of  an  entertaining  and  instruc- 
tire  character,  iutolligencc  has  been  diffused,  and  the  country  has 
been  benefited.  Some  of  these  subscriptioD  books  have  reached 
eitnordinary  circulation.  Of  "  Sunshine  and  Shadow,"  published 
by  HessFB.  J,  B.  Burr  &  Hyde,  one  hundred  and  fifty  thousand 
CDpiea  have  been  sold  ;  of  the  Bible  Dictionary,  seventy-five  thoo- 
wud  copies  ;  of  other  works  published  by  the  same  house  from 
liiirty  thousand  to  one  hundred  thousand  copies  of  each,  and  with 
>  steady  demand  for  all.  This  kind  of  book  publishing  is  becom- 
ing more  and  more  popular  throughout  the  country  every  year. 
ft  ia  found  to  be  the  best,  indeed  ^most  only,  means  of  introdu- 
cing to  a  large  circle  of  readers,  especially  in  interior  towns  which 
>re  remote  from  book-publishing  and  book-selling  centres,  standard 
*oiiB  of  a  high  character,  and  this  means  of  difTusion,  by  its  enor- 
mouB  extent,  euablea  the  publishers  and  their  agents  to  sell  in- 
itiating and  entertaining  works,  profusely  illustrated,  at  far  less 
pii(-«s  than  works  of  the  same  character  can  be  afibrded  by  the 
uiul  method  of  book  publishing. 
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HAND.  —  iBClKHT     HOSE.  —  FBBHCH     I 
INTTTIira    MAGBIIfX. — WILUAN   LBB. — MACHIHK- 
SmTTINQ     m     AVESICA.  —  PSOHIBITIOH      OH      BXPOBTATIOV     OF     SHITTHIO 

-  MIOHABI.  TBAPPAI™  —  TIM OTHT    BAILET FBOQ- 

-  TUB    I.AJIB    KMRTIHa   HACHIMB.  —  WHAT   IC   OAJ> 


The  generalizations  of  modern  thought  have  led  mankind  to  rec- 
ognize in  every  interest  or  occupation  which  go  together  to  make 
up  what  IB  known  as  the  eocial  forces,  a  steady  procesa  of  growth, 
or  progress,  analogous  to  that  which  in  the  observation  of  the 
physical  and  mental  growth  of  any  child  must  strike  any  careful 
observer.  The  activity  of  the  child,  its  ceaseless  motions,  and  its 
insatiable  curiosity  are  the  means  Nature  takes  to  force  upon  him 
the  necessity  of  becoming  acquainted  with  his  powers,  and  able  to 
use  his  physical  and  mental  faculties. 

He  must  learn  to  use  his  legs  and  hands  to  become  aware  of 
what  he  can  do  and  how  best  to  do  it.  The  growth  of  society  is 
necessarily  much  slower  than  that  of  a  child,  but  the  history  of 
the  world  shows  that  in  government,  in  finance,  in  industry,  and 
in  every  other  department  of  human  activity,  the  course  has  been 
the  same.  The  wonderful  industrial  advance  of  the  present  cen- 
tury, the  application  of  steam,  of  the  telegraph,  of  science  to  the 
arts,  are  evidences  that  the  race,  or  portions  of  the  race,  are  be- 
coming acquainted  with  their  powers,  and  are  beginning  to  use 
them.  The  application  of  machinery  to  performing  the  proceseea 
which  formerly  were  carried  on  by  the  slow  and  tedious  methods 
of  hand  labor,  is  a  most  striking  exemplification  of  this  general 
principle ;  and  the  inventors  of  modem  times,  by  lessening  the 
time  and  labor  required  for  the  production  of  the  necessities  of 
life,  are  doing  a  work  that  is  equal,  if  not  superior,  to  that  of  the 
(192) 
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moralists,  in  aiding  and  stimulating  the  social  and  moral  progress 
of  society  towards  a  more  perfect  organization  of  its  forces. 

The  art  of  knitting,  by  which  a  continuous  texture  is  made  from 
a  single  thread,  intricately  joined  by  a  series  of  loops,  was  proba- 
bly in  practice  at  a  very  early  age  in  the  history  of  mankind.  We 
know  that  the  analogous  process  of  netting,  in  which  the  thread 
is  passed  over  a  guard,  making  the  stit<;hes  longer  and  the  texture 
consequently  more  open,  was  in  common  use  from  the  earliest 
ages.  Nets  are  frequently  spoken  of  in  the  Bible,  and  as  aids  to 
the  hunter  and  the  fisher,  are  among  the  most  common  implements 
made  by  the  various  uncivilized  nations  at  present  in  the  world. 

In  modem  times  knitting  has  come  to  be  the  process  upon  which 
we  rely  for  the  production  of  various  articles  of  clothing.  Stock- 
ings were  made  of  cloth,  cut  out  in  the  required  shape,  and  then 
sewed,  even  as  late  in  England  as  the  time  of  Henry  VIII. 
Howell,  in  his  History  of  the  World,  states  that  this  king  habitu- 
ally wore  stockings  of  cloth,  "  except  there  came  from  Spain,  by 
great'  chance,  a  pair  of  silk  stockins.  K.  Edward,  his  son,  was 
presented  with  a  pair  of  long  Spanish  silk  stockins  by  Thomas 
Gresham,  his  merchant,  and  the  present  was  much  taken  notice  of. 
Queen  Elizabeth  was  presented  by  Mrs.  Montague,  her  silk  wo- 
man, with  a  pair  of  black  knit  silk  stockins,  and  thenceforth  she 
never  wore  cloth  any  more." 

The  old  term  for  the  garment  to  cover  the  feet  and  the  legs  was 
hose,  a  word  which  is  found  in  Anglo-Saxon,  Old  and  New  German, 
Danish,  Lower  Latin,  and  Old  French,  and  which,  with  the  use  of 
the  article  itself,  was  derived  from  the  people  from  whom  these 
diflferent  nations  descended. 

In  the  middle  ages  the  feet  and  the  whole  of  the  lower  part 
of  the  body  were  covered  by  one  garment,  the  hose,  which  was 
made  entire,  and  intended  to  fit  the  person  tightly.  Our  word 
stocking  was  introduced  with  the  article  itself,  and  is  derived  from 
the  Anglo-Saxon  word  stocken,  to  stick,  because  the  material  was 
made  with  sticking-pins,  or,  as  we  now  term  them,  knitting- 
needles.  Our  word  knit  is  also  derived  from  the  Anglo-Saxon 
term  cnytan,  an  equivalent  for  which  exists  in  all  the  European 
languages,  and  shows  itself  how  old  must  have  been  the  knowl- 
edge of  the  art  it  describes. 

On  the  continent  of  Europe,  as  we  see  in  the  quotation  above 
given  from  Howell,  the  art  of  knitting  stockings  was  practised 
long  before  it  was  in  England.   Buchanan,  in  his  History  of  Inven- 
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tions,  says  that  as  early  as  1527  there  existed  in  France  a  gwli  o  ^L^f 
stockiDg-knitters.     This  fact  shows  that  the  trade  had  then  bee^^si^ 
in  existence  long  enough  to  have  become  of  importance,  thout?*    -a 
as  to  when  it  first  began  to  be  practised  nothing  is  positive^Br 
known. 

In  1589  William  Lee,  an  educated  man,  who  had  been  expellcrx/ 
from  St.  John's  College,  at  Cambridge,  England,  because  he  h^m^d 
infringed  the  collegiate  rules  by  marrying  a  wife  instead  of  irie 
maining  satisfied  with  being  wedded  only  to  the  Moses,  found 
himself  so  destitute  that  he  was  obliged  to  depend  for  his  support 
upon  the  scanty  earnings  his  wife  could  gain  by  knitting  stocking^s. 
Observing  her  at  work  one  day,  he  conceived  the  idea  of  makiTig 
a  machine  to  do  the  same  work  more  expeditiously  and  easily. 
Having  finally  succeeded  after  years  of  labor  in  producing  a  ma- 
chine which  could  do  the  work  he  designed  it  for,  he  made  it  pub- 
lic ;    but  finding  no  encouragement  in  England,  he  took  it  to 
France,  where  he  was  seconded  by  Henry  IV.  and  Sully,  and 
where,  afler  Henry's  assassination,  he  died  in  1610. 

His  workmen,  having  returned  to  England  with  the  machine, 
succeeded  finally  in  introducing  its  use  in  London  and  its  vicinity; 
and  shortly  afterwards  the  manufacture  of  stockings  by  the  stock- 
ing frame,  as  the  machine  was  called,  was  introduced  into  Not* 
tinghamshire,  which  soon  acquired  the  reputation  it  has  retsined 
for  this  industry.  Since  then  there  have  been  various  improve* 
ments  introduced  into  this  branch  of  manufacture,  untfl  the  nnm- 
ber  of  stocking  frames  in  England  has  increased  to  over  tttj 
thousand,  giving  employment,  in  Nottinghamshire  alone,  to  about 
forty  thousand  persons. 

By  the  machine,  as  originally  invented  by  Lee,  the  thread  was    1^-^== 
knit  in  a  straight  flat  web,  which,  being  cut  into  the  proper 
lengths,  was  sewed  together  to  make  the  stocking.     An  improve- 
ment upon  this  method,  the  origin  of  ^hich  is  unknown,  was  knitr 
ting  a  circular  web,  which  was  afterwards  fashioned  into  the  heel 
and  foot  in  various  ways.     This  process  is  supposed  to  have  beefa- 
brought  to  America  by  a  German  who  immigrated  from  Bdgiom^ 
and  settled  in  Connecticut  in  1835. 

During  the  century  before,  as  late  as  1784,  the  existing  penaltf' 
of  forty  pounds  for  exporting  a  stocking  frame  from  England  bijl 
been  so  greatly  increased  that  it  had  been  difiScult  lor  the  ooloniea 
to  obtain  them.  The  date  of  the  settlement  of  .this  countiy  was 
almost  coincident  with  the  introduction  of  knit  stockioga  i&  Sn^ 
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land.  Tet  Felt,  in  his  Annale  of  Salem,  gives  a  list  of  articles  to  be 
exported  to  New  England  in  1629,  among  which  are  eight  hundred 
pairs  of  stockings,  two  hundred  pairs  of  which  were  to  be  Irish, 
at  thirteen  pence  a  pair  in  Dublin,  and  one  hundred  pairs  of  knit, 
at  two  shillings  four  pence  a  pair ;  also  "  500  pair  of  redd  knit 
capps,  milled,  about  5d.  apiece,''  together  with  "  sute^  of  dublett 
and  hose  of  leather  lyned  with  oyled-skin  leather,  ye  hose  and 
dubletts  with  hooks  and  eyes,''  and  "  breeches,"  or  "  leather 
drawers,"  which  for  a  long  time,  in  New  England,  took  the  place 
of  knit  hosiery. 

The  prohibition  on  the  exportation  of  knitting  frames  from  the 
mother  country  forced  the  colonists  to  depend  upon  hand  labor  for 
the  domestic  supply  of  the  demand  for  stockings  and  other  arti- 
cles of  hosiery.  Naturally,  too,  this  labor  fell  upon  the  women, 
and  nobly  did  the  mothers  and  grandmothers  of  those  days  meet 
the  responsibility.  Up  to  quite  the  present  century  the  chief  sup- 
ply of  hosiery  for  the  inland  population  of  the  country,  was  pro- 
duced by  the  busy  fingers  of  the  women  in  the  odd  moments  of 
leisure  they  could  snatch  from  more  pressing  duties  during  the 
day,  or  during  the  long  evenings  of  winter. 

The  subject  early  engaged  the  attention  of  the  colonial  govern- 
ments. In  1662  the  Virginia  Assembly  voted  a  premium  of  ten 
pounds  of  tobaccO;  the  currency  of  that  day,  for  every  dozen  pairs 
of  woollen  or  worsted  stockings.  When  the  approaching  Revo- 
lution intensified  the  patriotism  of  the  land,  the  same  state  of- 
fered Bfty  pounds  for  every  five  hundred  pairs  of  men's  and  women's 
stockings  produced,  and  worth  from  one  shilling  to  three  shillings 
a  pair,  with  the  privilege  of  buying  them  at  an  advance  of  seven- 
ty-five per  cent,  upon  these  prices.  Among  the  German  settlers 
of  New  York  and  Pennsylvania  this  branch  of  domestic  industry 
flourished  naturally.  The  knitters  of  coarse  yam  stockings  in 
Pennsylvania  are  said,  in  1698,  to  have  received  half  a  crown  a 
pair. 

Despite  the  prohibition  upon  the  exportation  of  stocking  frames, 
knitting  by  their  aid  was  introduced  into  the  colonies  before  the 
Revolution.  The  machines  were  probably  introduced  by  the  Ger- 
mans. The  earliest  mention  found  is  an  item  in  Bradford's  Ameri- 
can  Weekly  Mercury  for  1723,  which  speaks  of  Matthew  Bume,  of 
Chester  County,  Pennsylvania,  as  haying  served  John  Camm  one 
or  two  years  at  stocking-weaving,  during  which  time  Camm's 
stockings  obtained  some  repute.     In  1776  the  Compiittee  of  Safety 
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in  Maryland  appropriated  three  hundred  poandQ.to.Mr.  Gozendefer, 
of  Frederick  County,  to  establish  a  stocking  manufactory.  In 
1T66  the  Society  of  Arts,  established  in  New  York,  offered  a  prize 
of  ten  pounds  for  the  first  three  stocking  looms  of  iron  set  up  that 
year,  with  five  pounds  for  the  next  three,  and  fifteen  pounds  for 
tiie  first  stocking  loom  made  in  the  province. 

In  1794  Michael  Trappal,  of  Newark,  New  Jersey,  petitioned 
Congress  for  an  additional  duty  on  hosiery,  or  some  other  encour- 
agement of  the  industry.  In  the  census  of  I8I0  the  returns 
from  ten  states  and  territories  reported  a  manufacture  of  four  hun- 
dred and  eighty-one  thousand  three  hundred  and  ninety-nine  pairs 
of  stockings,  valued  at  five  hundred  and  seventy-two  thousand 
seven  hundred  and  forty-two  dollars.  Of  this  Virginia  had  made 
almost  one  half,  Pennsylvania,  next  in  order,  nearly  one  quarterj 
and  third,  Connecticut. 

In  1 831  Timothy  Bailey,  of  Albany,  succeeded  in  applying  powei 
to  the  old  stocking  frame  of  Lee,  thus  making  it  a  power  loon 
instead  of  a  hand  loom.  This  improvement  had  been  repeatedly 
tried  in  England  and  on  the  continent,  but  had  been  abandoned  ae 
an  impossibility.  This,  with  the  introduction  of  the  machine  foi 
knitting  a  circular  web,  by  which  the  necessity  for  a  seam  in  the 
leg  of  a  stocking  was  done  away  with,  gave  great  impetus  to  the 
production,  since  the  cheapening,  consequent  upon  this  saving  of 
time  and  labor,  greatly  increased  the  consumption.  The  attention 
of  the  inventors  being  thus  turned  in  this  direction,  numerous  ini' 
provements  were  patented,  which  were  generally  intended  to  im- 
prove the  machines  for  factory  use. 

It  is  thus  that  within  the  last  fifty  years  or  so  the  prodadtloB 
of  articles  of  hosiery  has  been  changed  from  a  domestic  to  a  fiM)* 
tory  industry.  Formerly  a  workman  with  one  of  the  old  hand 
power  machines  could  produce  in  a  week  about  a  dozen  pairs  of 
cotton  hose :  now  one  of  the  best  rotary  round  power-frames  esa 
produce  in  the  same  time  about  two  hundred  dozen  pairs.  Againsl 
such  competition  as  this  the  knitting  needles,  even  in  the  hands  ol 
the  most  skillful  grandmother,  are  powerless.  But  on  the  othd 
hand,  this  method  of  manufacturing  in  factories,  while  it  has  oep 
tainly  been  of  great  benefit  by  cheapening  the  prices  of  hosieiy, 
has  also  done  much  to  deprive  the  women  of  a  branch  of  employ* 
ment  of  which  they  had  once  nearly  the  monopoly.  There  is  bill 
one  remedy  which  clearly  meets  this  case,  and  that  is  the  inven 
tion  of  a  machine  which  they  could  use  themselves. 
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This  leealt  has  been  attained  by  the  Lamb  Knitting  Machtne, 
tbe  inveatiou  of  Isaac  W.  Lamb,  a  Baptist  minister  uf  Michigan. 
This  iDvention  gives  the  women  the  power  to  succeBefuUy  contend 
against  the  competition  of  the  factory,  without  being  forced  to 
leave  their  own  firesides,  or  desert  the  more  congenial  sphere  of 
their  own  homes  for  the  crowded  factory.    While  so  simple  In 
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>t<  coDstmction  that  any  intelligent  person  can  readily  become 
Kqotinted  with  its  working,  it  combines  the  merits  of  the  stock- 
id;  frame  and  the  circular  machine,  with  the  important  advantage 
[iver  both  of  forming  a  tubular  web  in  such  a  manner  that  it  can 
Is  narrowed  or  widened,  —  "  fashioned,"  as  the  technical  term 
I'M  it  This  result  has  never  been  obtained  previous  to  the 
ioTention  of  the  Lamb  Machine.  This,  with  any  variety  of  plain 
ud  fu)cy  ribbed  webs,  is  accomplished  by  arranging  the  self- 
«tbg  latch  needles  in  two  parallel  rows,  and  at  pleasure,  by 
■niple  adjustments  effected  in  an  instant,  operating  either  row,  a 
l»rt  ringly  for  plain  flat  webs,  alternately  for  tubular,  and  both 
logetiier  for  ribbed  or  seamed  work,  and  narrowing  or  widening 
nilier  web  by  adding  to  or  subtracting  from  the  number  of 
needles  in  operation.     This  is  usually  done  at  the  ends  of  thci 
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rows,  thuB  locating  the  fashioning;  at  two  points ;  but,  I 
manipulating  the  Btitches  on  the  needles,  a  web  can  be  fashioni 
at  as  m&n7  points  as  may  he  desirable  ;  and  this  hns  been  app1i> 
to  a  branch  of  manufactare  heretofore  done  only  by  hand,  oamel 
heeling  and  toeing  the  ribbed  web  made  on  circular  machiDes  f 
mena'  and  boys'  socks.  In  the  ribbed  webs,  by  different  arrang 
ments  of  needles,  and  transferring  stitches,  the  most  beautil 
designs  can  be  produced,  limited  ouly  by  the  imaginative  ing 
nuity  of  the  operator. 

Thus  it  will  be  seen  that  this  wonderful  little  machine  (on 
twenty-six  inches  long  by  nine  inches  wide)  will  knit  all  kinds  i 
hosiery,  gloves,  mittens,  &c.,  completing  them  with  less  hai 
labor  than  any  other  machine  ever  made,  and,  at  the  same  tim 
all  the  fancy  articles  of  wearing  apparel,  such  as  scarfs,  hood 
jackets,  shawls,  cardigans,  clonds,  nnbiaa,  Ao.,  and  is  tru 
called  tke  companion  of  the  sewing  machine.  In  short,  it  mak 
the  women,  who  an  the  chief  connuaers  of  the  five  or  six  m 
lion  dollars'  worth  of  knit  goods  wliicdi  are  yearly  imported  in 
this  country,  able  to  produce  them  for  themeelvea. 
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BtfTOUCAi.  ■DoouTioNi.— HCTouiL  wuTDrai. — AxnQtn  nticuRioiii. — 

PABCHMBITT.  —  THB    «PTIiOI.OeT    0»  TBM    WOBD   "PAPB«."— TBI   rxrXKOB 
FUNT.  —  MAXDBCUPTB    FODHD    Dl    HBRCULIXBIDI.  —  PAPEK    III     ■PAIR    VK 

1065;  ui  Kti^LAmt  n  tbi  riiow  ovbenrv  vu.  —  vasibtibs  o»  papbb. — 

BISTORT    OF  TBS   KAWnACTDU    Of   PAPBB   IN  THIS   VKITKD    ftTACU. — TBI 
PBOCBB8   OF  TH»  MAjniTAOniRB.  —  HKB  miTUlO  PAPBB.  —  ITS  HAILT  FBOD- 

gcr  n  the  mnTCD  statu.  —  boltoks,  iuisachosetts,  as  the  csimB 

OF  TBE   PAPBB  HAHIIVACTCRIWO  nrrEREST. — TBEWHITtHa  FAFBR  COMPAHT, 
tBK    BBPBHBNtATnrB    MAHtJFAOTOBEBl    OF  ItllB   COUVTBT.  —  MB.   WIU.IAIf 

wnriHa  aid  kb.  leti  l.  bbowii  ai  luirDFACTDBBBS  of  fine  wbitixo 


Aa  all  our  knowledge  ia  derived  from  experience,  the  ability  to 
record  the  results  of  our  thought  and  obserration  ia  such  a  man- 
ner as  will  enable  othera  to  obtain,  to  compare,  and  to  preserve 
them  otherwise  than  b;  verbal  commnnication,  is  one  of  the  most 
unportant,  if  not  the  most  important,  steps  made  b;  the  race  in 
fch«ir  advance  from  isolation  to  onion,  or  from  barbarism  to  civil- 
ization.    It  has  been  estimated  that  under  favorable  circumstaacea 
H  would  take  a  people  about  two  thousand  years  to  arrive  at  some 
method  for  expressing  language  by  writing.     Of  course  snch  an 
estimate  mast  be  very  general,  since,  in  a  matter  of  this  kind,  ac- 
curacy of  calculation  is  evidently  impossible,  the  data  being  mere- 
ly approximate  conjecture. 

The  first  writings  were  moat  probably  in  all  cases  pictorial,  be- 
ing crude  and  simple  representations  of  natural  objects.  In  the 
course  of  time  these  drawings  came  to  have  merely  a  conventional 
Rwmblance  to  the  objects  they  were  originally  intended  to  repre- 
Knt;  and,  by  an  analogous  process,  abstract  ideas  were  repr&- 
Mnted  by  signs,  which  originally  expressed  concrete  objects. 
ThnB  the  picture  of  a  lion  came  to  stand  for  courage,  the  ox  for 
Hrength,  and  finally  the  suggestion  of  the  picture  of  a  lion  or  an 
ox  to  represent  ^e  same  ideas. 
The  researches  of  modem  philosophy  into  what  may  be  called 
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the  archaeology  of  language  have  demonstrated  beyond  dispute  that 
this  was,  in  general  terms,  the  origin  and  growth  of  writing,  until 
finally  language  itself  was  found  to  be  composed  of  various  sounds 
variously  combined,  and  these  sounds  being  represented  by  some 
arbitrary  signs,  our  various  alphabetical  systems  of  writing  came 
into  existence.  The  oldest  inscriptions  in  the  world  are  cut  upon 
stone,  or  stamped  upon  bricks  before  they  were  baked,  or  engraved 
upon  metallic  plates.  These  operations  are  difficult  to  perform, 
and  the  bark  or  the  leaves  of  some  of  the  tropical  trees,  which 
are  well  adapted  for  the  purpose,  were  early  used  to  write  upon. 
As  it  must  soon  have  been  found  that  these  substances  are  too 
destructible  for  the  permanent  preservation  of  any  writing  in- 
trusted to  them,  the  ingenuity  excited  by  the  demand  for  some 
substance  which  should  have  the  qualities  needed,  succeeded 
finally  in  preparing  parchment  from  the  skins  of  sheep  and  other 
animals,  together  with  a  fine  quality  of  the  same  substance,  called 
vellum,  from  the  skins  of  calves,  kids,  and  still-born  lambs. 

Though  this  material  possesses  in  a  superior  manner  the  quali- 
ties of  toughness,  indestructibility,  and  smoothness,  which  pecu- 
liarily  fit  it  for  the  purpose  of  writing,  yet  the  necessarily  lim- 
ited supply,  and  the  expense  of  it,  rendered  some  other  material 
still  desirable.  This  demand  was  met  in  antiquity  by  the  manu- 
facture of  papyrus,  the  material  for  which  was  furnished  by  a 
plant,  and  frbm  which  our  word  "  paper"  is  derived.  This  plant, 
classed  by  botanists  as  the  cyperus  papyrus^  or  the  papyrus  antir 
quorum t  grows  on  the  marshy  banks  of  rivers.  It  was  formerly 
very  abundant  on  the  banks  of  the  Nile,  but  is  said  by  Wilkinson, 
in  his  treatise  on  the  Ancient  Egyptians,  to  have  entirely  disap- 
peared from  there.  It  belongs  to  the  natural  order  of  the  cype- 
racece,  or  sedge  family,  of  which  the  common  bulrush  and  the  nut- 
grass  of  the  Southern  States  are  familiar  examples.  It  has  a 
triangular  stem,  reaching  sometimes  the  height  of  twenty-five 
feet,  with  its  fiowers  in  a  cluster  about  the  top.  From  this  stem, 
cut  into  sections,  the  papyrus  was  obtained  by  peeling  off  the  in- 
ner bark.  These  strips  were  then  kept  saturated  with  water  upon 
a  table,  and  another  layer  of  them  being  placed  on  the  first,  with 
the  fibres  running  at  right  angles,  they  were  joined  by  pressure, 
and  afterwards  hung  up  to  dry.  The  sheets  were  enlarged  by 
pasting  two  sheets  together,  and  such  a  lengthened  sheet  was 
then  kept  for  use  rolled  upon  a  roller. 

For  several  centuries  after  the  Christian  era  a  very  large  com* 
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merce  was  occupied  in  supplying  the  conntries  lying  upon  the 
Mediterranean  with  the  papyrus  made  at  Alexandria  in  Egypt. 
Numerous  specimens  of  writings  upon  papyrus  have  been  recovered 
to  the  modern  world  from  the  ruins  of  Egypt,  and  from  the  mummy 
cases  of  the  dead.     In  Herculaneum  various  manuscripts,  written 
upon  papyrus^  have  been  found,  and  some  of  them  have  been  un- 
rolled and  read.  *  Its  use,  however,  was  supplanted  by  that  of 
parchment,  and  by  the  discovery  of  paper.     This  art  was  known 
to  the  Chinese  at  a  very  early  date,  and  was  most  probably  intro- 
duced into  Europe  as  early  as  the  seventh  or  eighth  century. 
Casivi,  in  his  BMioiheca  Arabico-Hitspana,  says  that  paper  was 
brought  to  Mecca  in  707.     The  oldest  specimen  of  paper  made 
from  linen,  known  to  be  in  existence  in  Spain,  is  a  document  con- 
taining a  treaty  of  peace  between  the  kings  of  Aragon  and  Spain 
in  1178.     In  the  Chronology  of  Paper  and  Paper  Making,  written 
and  published  by  J.  Munsell,  at  Albany,  in  1857,  this  author  says 
that  paper  mills  were  in  operation  in  Toledo,  Spain,  in  1085.     In 
France  the  introduction  of  this  industry  dates  back  to  1314,  and 
in  Germany  to  about  the  same  period.     For  Italy  the  date  is  given 
as  1367. 

Paper  was  made  in  England  as  early  as  the  reign  of  Henry  YII. ; 
bat  the  first  mill  of  any  importance  was  established  by  John  Spell- 
man,  a  German,  who  was  jeweller  to  Queen  Elizabeth.  The  Eng- 
lish, however,  for  the  next  century  still  depended  chiefly  upon  the 
continent  for  their  supplies.  The  French  refugees  of  1685  im- 
proved and  greatly  increased  the  production.  In  1760  James 
Whatman  had  a  mill  in  operation  in  Maidstone,  the  paper  from 
which  was  of  such  excellent  quality  as  to  create  a  reputation  for 
its  superiority,  which  has  been  kept  up  by  his  successors,  who,  in 
the  Exhibition  of  1851,  obtained  a  medal  for  it.  During  the 
eighteenth  century  the  paper  manufactured  in  Holland  obtained  a 
deserved  reputation  for  its  toughness  and  its  solidity. 

Paper  is  of  all  varieties,  according  to  the  various  purposes  to 
which  it  is  applied,  and  also  according  to  different  materials  from 
which  it  is  made.  For  writing  and  printing  paper,  however,  the 
chief  materials  used  are  the  fibres  from  cotton  or  linen  rags. 
This  material,  or  that  derived  from  any  other  source,  as  wood, 
straw,  pieces  of  rope,  or  any  other  substance  with  the  required 
fibre,  is  reduced  by  various  processes  to  a  watery  pulp,  which, 
being  run  out  in  thin  sheets  upon  felt  cloths,  the  water  drains  ofif, 
leaving  the  sheet  of  pulp,  which  is  then  pressed,  dried,  and  sub* 
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jected  to  other  processes,  according  to  the  kind  of  paper  to  hb 
made.  Mr.  Munsell  mentions  in  his  work  one  hundred  and  three 
different  substances  from  which  paper  has  been  made.  The  large 
majority  of  these  are  vegetable  substances,  the  others  being  gen* 
Orally  animal  substances,  and  the  remaining  few  minerals. 

In  1798  Louis  Robert,  a  workman  in  the  factory  of  Pierre  F. 
Didot,  in  France,  conceived  the  idea  of  a  machine  for  improving 
the  manufacture  of  paper.  Up  to  that  time  the  processes  had 
been  carried  on  entirely  by  hand.  The  pulp  prepared  to  the  right 
consistency  was  dipped  out  from  the  vat  by  the  workman  into 
sieves,  over  the  meshes  of  which  he  distributed  it  evenly.  No 
great  skill  or  experience  was  needed  to  do  this  expeditiously  and 
Well.  Then  the  film  of  pulp,  being  drained,  was  removed  to  a 
cloth,  then  pressed  and  dried.  The  various  operations  required 
much  time,  with  some  care  and  attention.  Having  patented  his 
machine,  Robert  was  rewarded  by  the  French  government  with  an 
appropriation  of  eight  thousand  francs,  and  sold  his  patent  in 
England  to  the  Messrs.  Fourdrinier,  a  firm  engaged  in  the  station- 
ery business.  These  gentlemen,  having  expended  about  three 
hundred  thousand  dollars  in  experiments  for  the  improvement  of 
the  process,  became  bankrupt.  But  the  results  of  their  self- 
sacrifice  the  world  possesses  to-day  in  the  machine  which  bean 
their  name,  and  by  which  the  time  consumed  in  making  paper  is 
shortened  from  weeks  to  hours. 

Roughly  described,  the  process  thus  introduced  is  to  allow  the 
prepared  pulp  to  flow  from  the  vat  upon  an  endless  web.  During 
its  passage  on  this  it  is  partially  drained,  and  this  is  more  effectu- 
ally done  by  its  passage  through  rollers.  Then  it  is  dried  by  being 
passed  round  drums  heated  with  steam,  and  is  delivered,  finished, 
in  a  long  sheet,  which  is  afterwards  cut  into  the  required  lengths. 

In  the  United  States  the  first  paper  mill  of  which  we  have  any 
account  was  erected  at  Roxborough,  near  Germantown,  Pennsyl- 
vania, as  early  as  1693.  This  was  fifty  years  after  printing  had 
been  introduced  into  the  colonies,  but  only  five  or  six  after  a  proo- 
lamation  had  been  issued  by  the  English  government  for  the  estab- 
lishment of  the  first  manufactory  of  white  paper  in  England.  This 
mill  was  built  by  an  ancestor  of  David  Rittenhouse,  whose  familj 
in  Holland  had  long  been  engaged  in  the  manufacture  of  paper, 
and  William  Bradford,  the  first  printer  in  Philadelphia.  Printing, 
writing,  and 'Wrapping  papers  were  made  here  until  the  mill  was 
Carried  away  by  a  freshet 
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In  1728  Bradford,  when  government  printer  in  New  York, 
owned  a  paper  mill  in  Etizabethtown,  New  Jersey,  which  was 
probably  the  second  mill  erected  in  the  colonies,  unless  the  one 
upon  Chester  Creek,  Delaware  Connty,  Pennsylvania,  which  was 
bnilt  in  1714,  should  be  so  classed.  This  mill  in  Delaware  County 
came  shortly  afterwards  into  the  possession  of  a  Mr.  Wilcox,  find 
his  descendants  quite  recently  continued  the  manufacture  of  paper 
there  by  the  old  hand  process.  From  this  mill  the  press  of  Benja- 
min Franklin  was  supplied  with  paper ;  and  during  the  Revolution 
tiie  bank-note  paper  used  for  the  printing  of  the  Continental  cur- 
rency was  made  here  by  the  hand  process.  In  1829  the  old  mill 
was  replaced  by  another,  in  which  paper  and  bank-note  paper  have 
continued  to  be  made  in  the  same  way. 

Franklin  took  great  interest  in  the  establishment  of  paper  mills, 
and,  after  the  Revolution,  in  1787  stated  that  he  had  been  con- 
cerned in  the  erection  of  eighteen  of  them.     In  1769,  Pennsylvania, 
New  Jersey,  and  Delaware  are  said  to  have  contained  forty  paper 
mills,  of  which  six  were  within  the  present  limits  of  Philadelphia, 
and  to  have  produced  annually  one  hundred  thousand  dollars' 
worth  of  paper  of  various  kinds.     In  1787  there  were  sixty-three 
mills  in  operation  in  the  states,  forty-eight  of  which  were  in  Penn- 
Bylyania,  producing  all  together  paper  valued  at  about  two  hun- 
dred and  fifty  thousand  dollars. 

The  first  patent  for  an  improvement  in  the  process  of  paper- 
making  in  the  United  States  was  granted  to  John  Cames,  Jr.,  of 
Delaware,  in  April,  1798,  for  an  improvement  in  the  moulds.  The 
second  was  issued  in  March,  1794,  to  John  Biddis,  of  Pennsyl- 
vania. 

In  Massachusetts,  according  to  Salmon  in  his  Modem  History,  a 
paper  mill  was  built  about  1717,  and  in  1720  paper  was  manufac- 
tured in  it  to  the  value  of  about  two  hundred  pounds.  According 
to  other  authorities,  the  generally  received  statement  is,  that  the 
first  paper  mill  erected  in  Massachusetts  was  built  in  1730,  by 
DaDiel  Henchman,  a  large  bookseller  and  publisher  in  Boston, 
Benjamin  Faneuil,  Thomas  Hancock,  and  others,  who  were  in- 
daced  to  commence  this  industry  by  the  encouragement  offered  by 
the  General  Court.  By  the  terms  of  the  license  granted  them, 
they  were  obliged  to  produce  during  the  first  fifteen  months  one 
hundred  and  forty  reams  of  brown  and  sixty  reams  of  printing 
P^per,  and  at  least  five  hundred  reams,  including  twenty-five  reams 
of  writing  paper,  during  each   succeeding  year  thereafter.     In 
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1*731  Daniel  Henchman  presented  to  the  General  Court  saroples  of 
the  paper  produced  ;  and  in  the  following  year  the  English  paper 
merchants,  learning  that  the  mill  was  in  successful  operation,  com- 
plained of  it  to  the  British  Board  of  Trade  as  an  infringement  of 
their  business.  This  mill  was  built  at  Milton,  about  seven  miles 
from  Boston,  on  the  Neponset  River,  and  continued  until  the 
Revolution  in  successful  operation,  though  interrupted  once  or 
twice  by  the  want  of  experienced  workmen. 

Dui-ing  the  remainder  of  the  last  century,  the  manufacture  of 
paper  gradually  increased  throughout  the  country,  though  the 
supply  never  equalled  the  demand.  One  of  the  chief  causes  lim- 
iting the  production  was  the  difficulty  in  obtaining  a  sufficient 
supply  of  rags.  The  importation  of  these,  together  with  the  at- 
tempts to  produce  paper  from  various  other  materials,  was  stimu- 
lated into  greater  activity  by  the  action  of  the  American  Company 
of  Booksellers,  who,  in  1804,  offered  gold  and  silver  medals  for 
the  greatest  quantities  and  best  qualities  of  printing  and  wrapping 
papers  made  from  other  materials  than  cotton  and  linen  rags.  In 
New  York  and  New  England  the  people  were  stimulated  and 
urged  to  preserve  their  rags  by  advertisements  and  patriotic  ap- 
peals in  both  verse  and  prose,  together  with  the  more  seductive 
offers  of  three  pence  a  pound  for  clean  white  cotton  or  linen  rags, 
and  two  pence  a  pound  for  blue,  brown,  or  check  rags. 

During  the  early  part  of  this  century  one  engine  for  grinding 
rags  constituted  a  mill,  and  two  what  was  called  a  double  mill, 
and  the  manufacturer  who  owned  one  of  these  last  was  counted 
more  than  rich.  An  engine  then  would  grind  about  one  hundred 
pounds  a  day.  Now  an  engine  will  work  up  from  four  hundred  to 
fifteen  hundred  pounds  a  day,  according  to  its  capacity.  The  pa- 
per manufactured  then  was  worth  about  fifty  cents  a  pound,  a 
price  which,  comparatively  with  the  present,  was  equal  to  about 
one  dollar  a  pound.  The  business  of  paper-making  at  that  time 
had  not  become  as  well  organized  as  at  present,  and  paper-makers 
were  "  tramps,''  as  they  were  called  ;  that  is,  they  were  frequently 
forced,  by  want  of  steady  employment,  to  wander  over  the  coun- 
try in  search  of  it.  A  mill  employed  about  seven  men,  and  ten  to 
twelve  girls. 

At  this  time  the  custom  of  drinking  was  universal,  and  in  the 
general  preparation  of  the  material  for  the  temperance  reform  of 
the  next  twenty  years  the  paper-makers  were  not  behind  their  fel- 
low-laborers.    The  ordinary  daily  product  of  a  mill  was  about  one 
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ftandred  poands.  Wages  were  paid  in  cash,  or  in  equivalent  trade 
in  goods,  as  needed,  settlements  being  made  about  once  a  year. 
The  rate  of  wages  ranged  from  twenty-five  cents  to  five  sliillings 
(eighty-three  cents)  or  to  a  dollar  a  day.  A  dollar  and  a  quarter  a 
day  was  large  pay  for  a  superintendent. 

Women  then,  as  now,  were  paid  less  for  the  same  work.    Their 

wages  averaged  a  dollar  and  a  half  a  week,  of  which  one  half  was 

paid  in  cash  and  the  other  in  board.     There  was  no  social  dis- 

(^race  in  working  in  the  mill,  and  the  daughters  of  the  best  society 

the  place  contained  were  oflen  employed  in  the  mill.     The  work 

was  all  done  by  hand,  the  pulp  being  dipped  out  into  the  "  mould,'' 

which  was  just  the  size  of  the  sheet  to  be  made.     Two  men  and 

a  boy  were  required  for  the  dipping  from  the  vat,  the  couching,  or 

laying  off  on  the  "  felt,"  and  separating  from  the  felt. 

When  a  pile  of  one  hundred  and  twenty-eight  sheets  had  been 
made,  they  were  pressed  together  in  alternate  layers  with  the 
felts  by  a  common  screw-press.  The  paper  was  then  removed 
from  the  felts,  and  pressed  again  and  again,  until  the  water  was 
expelled.  The  next  day  the  girls  "  parted  packs,"  that  is,  sepa- 
rated the  sheets,  which  were  again  pressed,  and  again  parted,  and 
then  hung  up,  in  sections  of  six  to  ten  sheets,  in  a  loft  to  dry. 
When  dry,  the  sheets  were  evened,  or  "jogged,"  as  the  terra  was, 
then  sized  in  packages  of  about  one  half  ream  by  being  dipped 
into  a  thin  glue,  then  pressed  again,  and  the  edges  turned  to  pre- 
vent their  sticking  together,  then  parted,  pressed  again,  and  hung 
up  again  to  dry.  When  dry  they  were  pressed  again,  assorted, 
the  specks  and  motes  picked  off  with  a  sharp  knife,  then  pressed 
a^in  with  sheets  of  paper  between  them,  and  then  again  between 
liot  plates  of  iron.  The  edges  were  then  trimmed  even  with  a 
binder's  plough,  and  the  paper  was  packed  for  sale. 

Steam  power  was  first  applied  in  the  United  States  at  Pittsburg 
in  1816.  The  introduction  of  the  Fourdrinier  machines  has  great- 
ly facilitated  the  manufacture,  and  made  the  production  of  modem 
times  able  to  satisfy  the  increased  demand  caused  by  the  wonderful 
industrial  advance  of  this  century.  These  machines  cost  about 
twenty  thousand  dollars  each,  and  kept  at  work  the  twenty-ibur 
hours  of  a  day,  make  two  and  a  half  tons  of  paper.  A  part  of  the 
new  process  in  its  manufacture  is  the  use  of  chlorine  in  bleaching 
Md  cleaning  the  rags,  and  rendering  it  possible  to  use  coarser 
materials  for  the  production  of  the  better  qualities  of  paper. 
The  general  statement  of  the  workings  of  this  machine  has 
12 
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already  been  given.  It  would  be  almost  impossible,  witliout  nn* 
merous  illustrations,  to  describe  intelligently  its  technical  arrange- 
ments. The  machine  occupies  a  space  of  eleven  hundred  square 
superficial  feet,  and  a  continuous  sheet,  which  commences  as  pulp, 
and  is  delivered  as  paper,  occupies,  in  its  intricate  passage  through 
the  various  operations  of  manufacture,  a  length  of  over  one  hun- 
dred feet,  or  over  six  rods.  After  the  paper  is  made,  it  is  calend- 
ered, which  consists  of  rolling  it  between  a  smooth  copper  roller 
and  one  made  of  paper,  this  last  material  being  the  best  substance 
known  for  giving  a  smooth  surface.  These  rollers  are  pressed  to- 
gether with  great  force,  and  the  effect  is  to  greatly  strengthen 
the  paper.  When  finished  and  arranged  in  reams,  the  paper  is 
stamped  with  any  device  by  means  of  dies. 

The  manufacture  of  fine  writing  paper  in  this  country  is  promi- 
nently among  its  great  industries,  some  sixty-five  tons  a  day  being 
the  customary  product,  a  large  percentage  of  which  is  made  at 
Ilolyoke,  Massachusetts,  where  exists  the  representative  or  lead- 
ing paper  manufactory  of  the  Whiting  Paper  Company,  whose 
paper  is  so  extensively  used  throughout  the  United  States,  and  ap- 
preciated for  its  delicate  finish  and  general  perfection. 

The  Whiting  Paper  Company,  though  not  old  as  a  corporation, 
has  won  for  itself  the  first  place  among  paper  manufacturers  with 
a  rapid  and  sure  success  rarely  equalled  in  any  business  enterprise, 
through  tlie  happy  combination  among  the  gentlemen  composing 
it,  of  peculiar  talents  for  the  business,  great  energy,  thorough 
experience,  and  large  capital. 

Mr.  William  Whiting,  after  whom  the  company  is  named,  is 
still  a  young  man,  one  of  the  few  who  win  early  successes. 
Though  young  he  has  had  long  business  experience,  and  enjoys 
an  extensive  acquaintanceship  throughout  the  country.  With  un- 
tiring energy  he  devotes  himself  to  the  active  business  of  the  va«t 
establishments  owned  by  the  company,  while  he  has  the  co-opera- 
tion and  invaluable  counsels  of  his  chief  partner,  Mr.  Levi  L.  Brown, 
whose  perfect  acquaintance  with  the  business  in  every  detail,  and 
tmequalled  success  as  a  paper  manufacturer  (at  South  Adams, 
Mass.),  long  since  secured  to  him  a  cordial  deference  among  paper 
manufacturers  as  the  leading  man  of  their  order  in  the  United  States. 

Such  men,  who  could  not  fail  to  do  credit  to  any  enterprise  in 
which  they  might  engage,  are  likely,  especially  as  they  are  in  the 
full  vigor  of  life,  to  long  hold  the  leading  position  in  their  manu- 
factuite,  which  tliey  have  so  worthily  obtained. 
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The  Boperior  processes  introdaced  into  induBtry,  in  modem 
times,  by  the  knowledge  of  chemistry,  has  led  to  the  eetablieh- 
ment  or  variouB  branches  of  manafacture,  and  made  them  of  great 
inportance,  though  they  deal  with  articles  which  were  formerly 
either  entirely  unknown,  or  disregarded  as  of  no  value. 

filue,  in  the  modern  industrial  world,  is  a  case  in  point.  Like 
May  of  the  important  things  in  industry,  it  has  heretofore  been 
oreriooked ;  and  thongh  the  world  would  suffer,  to-day,  much  less 
in  its  comforts  and  conveniences  of  living  from  a  loss  of  all  its 
gold  and  silver  than  from  that  of  its  glue,  yet  this  fact  would  bo 
inost  probably  overlooked  by  the  large  majority  of  those  whose 
"ell  being  is  so  intimately  dependent  upon  its  abundant  and  cheap 
xipply.  Yet,  in  fact,  glue  is  absolutely  indispensable  to  the  arts 
of  modem  industry,  and  as  yet  no  substitute  has  been  found  to 
lite  its  place.  Without  it,  turpentine  and  petroleum  would  escape 
from  the  barrels  which  now  contain  them,  and  be  lost.  The  very 
paper  on  which  we  write  wonid,  but  for  gUie,  make  nothing  but' 
>  wriea  of  blots ;  and  so  on  through  all  the  series  of  domestic  or 
boosehold  arts. 

But  very  little  is  known  of  the  history  of  glue-making.  For-  ■ 
merly  the  artist  and  the  artisan  made  thcmselvee  what  little  glue 
they  wanted.  The  semi Kiivili zed  peoples  made  it  in  a  simple  way, 
by  boiling  pieces  of  skin.  Fish  sounds,  that  is,  the  bladder  of 
the  fish,  now  called  isinglass,  or  fish  glue,  has  from  time  immc-. 
fflorial  been  known  as  a  substance  from  which  glue  could  be  made, 
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and  has  been  used  for  this  purpose.  In  modem  times  glue  is 
made  from  hides,  skins,  sinews,  and  tendons  of  animals.  In  the 
process  of  tanning  and  conning  the  skins  a  large  amount  of  cut- 
tings and  tiimmings  is  removed.  These  clippings  are  placed  to 
soak  in  a  strong  solution  of  lime-water.  This  treatment  disposes 
them  to  dissolve  readily  under  the  application  of  heat,  removes  at 
the  same  time  the  fat,  flesh,  and  hair,  acts  as  an  antiseptic,  and 
removes  all  traces  of  putrefaction. 

After  the  trimmings  are  thus  cleaned,  they  are  then  washed  and 
dried,  and  laid  away  for  perfect  desiccation.  When  perfectly 
dried,  they  are  taken,  in  autumn  and  spring,  —  for  glue  cannot  be 
made  in  summer,  -and  placed  in  a  vat  or  kettle,  and  reduced  to 
a  liquid  glue,  either  by  the  direct  action  of  fire  or  by  steam.  The 
liquid  is  then  drawn  off,  strained,  into  a  vat,  where  it  is  al- 
lowed to  settle.  Then  it  is  placed  in  boxes,  or  tin  dishes,  and 
allowed  to  cool  into  a  tremulous  jelly,  which  it  generally  becomes 
after  standing  about  ten  or  fifteen  hours.  It  is  then,  by  a  very  sim- 
ple contrivance,  removed  and  sliced  into  sheets,  which  are  placed 
upon  nets  of  cotton  or  flax,  stretched  upon  wooden  frames,  and 
exposed,  either  in  the  open  air  or  in  well-aired  buildings,  to  dry. 
The  process  of  drying  occupies  generally  about  two  weeks.  When 
dried,  it  is  placed  in  lofts  to  season,  and  is  then  ready  for  market. 

In  England,  owing  to  the  greater  dampness  of  the  climate,  glue 
becomes  dull  or  mouldy  in  appearance.  To  remove  tliis,  each 
sheet,  after  it  is  dry,  is  washed,  to  give  it  a  glazed  look.  The 
greater  dryness  of  our  climate  renders  this  operation  unnecessary 
here.  The  quality  of  glue  is  judged  of  by  its  adhesivjeness,  and 
by  the  amount  of  sui*face  it  will  cover  when  used  as  a  size.  A 
clear,  hard,  homy  appearance  when  broken  is  an  indication  of 
good  quality  ;  but  no  mle  can  be  given  which  is  always  reliable. 
The  reputation  of  the  manufacturer,  and  the  reliance  placed  on  his 
marks,  are  the  only  sure  guarantees  as  to  quality  or  value. 

Not  only  is  the  manufacture  of  glue  an  important  one  for  the 
value  of  its  product,  but  it  is  also  worthy  of  consideration  for  its 
incidental  conservation  of  the  public  health,  since  it  takes  from 
the  tanner  and  the  butcher,  when  fresh,  materials  which,  if  not  so 
disposed  of,  would  ferment,  rot,  and  become  a  serious  danger  to 
the  hygienic  conditions  of  the  community.  An  opinion  generally 
prevails  that  bones,  hoofs,  horns,  and  dead  animals  are  used  in  the 
manufacture  of  glue.  This  is,  however,  erroneous.  There  is  not 
glue  enough  in  dead  animals  to  pay  for  the  expense  of  handliog 
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them,  nor  is  there  any  in  hoofs  and  horns.    Occasionally,  where 
acids  are  cheap,  bones  are  used;  but  in  this  country  they  are 
too  valaable  for  other  purposes  to  be  used  in  making  glue.     The 
amount  of  capital  invested  in  the  United  States  in  the  glue  busi- 
ness is  about  dght  million  dollars,  and  the  yearly  product  made 
amounts  to  about  ten  million  dollars.     In  order  to  carry  on  the 
bumness,  large  outlays  must  be  made  for  buildings  and  fixtures, 
while  the  time  required  in  the  processes,  and  the  short  periods  dur- 
ing which  glue  can  be  made,  do  not  allow  a  quick  return.    One  half 
to  two  thirds  of  the  value  in  glue  is  labor.     There  are  numerous 
firms  in  the  United  States  engaged  in  the  manufacture  of  glue, 
scattered  from  Maine  to  California,  but  for  the  most  part  located 
east  of  the  Alleghanies.     The  largest  in  the  country,  or  in  the 
world,  is  the  Riverside  Glue  Works,  on  the  Delaware  River,  Phila- 
delphia, and  owned  by  Baeder,  Adamson  &  Co.     This  concern  was 
founded  by  Mr.  Charles  Baeder,  in  1828,  and  has  grown  from  small 
proportions  to  its  present  size,  emplojring  some  eight  hundred  men 
and  boys,  and  is  a  model  of  industrial  organization. 

Sakd  Paper. 

This  branch  of  manufacture  is  comparatively  new  in  this  coun* 
try,  or  in  any  other.  Formerly  it  was  customary  for  the  trades 
Qring  sand  paper  constantly,  to  make  it  for  themselves,  as  they 
needed  it,  out  of  ordinary  brown  paper,  glue,  and  sand.  This  is 
doQc  even  yet  in  some  parts  of  Europe.  The  business  was  organ- 
ized by  Messrs.  Baeder,  Adamson  &  Co.,  who  make  their  own 
paper  out  of  old  rope,  use  the  best  quality  of  glue,  and  pulverize 
the  quartz  or  flints  used  in  it.  By  this  means  they  are  enabled  to 
fnmish  so  superior  an  article,  of  a  constantly  uniform  grade,  at  so 
low  a  price,  —  some  being  as  low  as  half  a  cent  a  sheet,  —  that  the 
demand  for  it  has  become  universal,  large  quantities  being  export- 
ed to  Europe,  South  America,  the  Pacific  Islands,  and  elsewhere. 
The  amount  made  in  the  United  States  is  very  large,  amounting  to 
ibout  two  hundred  thousand  reams  yearly,  requiring  a  capital  of  at 
least  five  hundred  thousand  dollars.  Emory  paper  and  emery  cloth 
are  made  by  the  same  firm,  a  large  demand  for  them  being  created 
by  the  nice  iron  work  in  the  steam  engine,  the  sewing  machine,  and 

other  similar   industries  which  require  them  for  polishing  pur- 
poses. 

Curled  Hair. 

This  industry  is  comparatively  modern,  and  is  created  by  the 
demand  originating  in  the  increased  appliances  for  comfort  in  the 
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furnishing  of  our  houses,  railroad  cars,  and  other  places.  Curled 
hair  is  made  from  the  manes  and  tails  of  horses,  and  from  the  haii 
or  switches  of  cattle.  The  greater  pait  of  the  hair  used  for  this 
purfK)se  is  imported  from  South  Ameiica,  where  it  is  cut  from  the 
annuals  while  alive,  which  are  then  let  run  until  they  have 
grown  another  crop.  In  making  curled  hair,  the  material  is  first 
cleaned  by  washing ;  it  is  then  carded  and  spua  into  ropes,  and 
simultaneously,  by  the  same  process,  an  extda  twist  is  given  to  the 
rope,  which  is  thus  half  kiuked.  In  this  condition  it  is  boiled  for 
about  an  hour  in  fresh  water,  and  then  placed  in  an  oven  or  kiln  to 
bake.     After  being  thus  baked,  it  is  untwisted  and  picked  apart. 

The  operations  of  spinning,  twisting,  boiling,  and  baking  have 
given  the  hair  a  curl  which  acts  as  a  spring,  so  that  a  mattress 
made  of  good  curled  hair  consists  of  ten  thousand  tiuy  springs, 
and  forms  an  admirable  support  for  the  tired  body.  The  quantity 
of  curled  hair  made  in  the  United  States  may  be  fairly  estimated 
at  thirteen  million  pounds,  and  a  capited  of  not  less  than  two  and 
a  half  million  dollars  is  engaged  in  carrying  on  the  business.  But 
when  in  addition  to  this  we  estimate  the  various  uses  to  which 
curled  hair  is  put,  the  capital  invested  in  the  various  trades  which 
necessarily  employ  it  becomes  enormous. 

An  inferior  article  is  made  either  directly  from  hogs'  hair,  or  bj 
mixing  it  with  horse  hair ;  but  is  not  as  durable.  Philadelphia 
has  always  been  the  centre  of  tliis  business,  and  Baeder,  A  damson 
Sc  Co.  are  acknowledged  to  be  the  largest  producers,  while  the 
excellence  of  the  article  they  make  is  unsurpassed. 

CoW-HlDK    WfflPS. 

Tt  is  not  known  to  whom  the  honor  of  inventing  the  cow-hide  whip 
belongs  ;  yet  of  all  simple  things  it  is  the  simplest  and  most  com* 
plete.  It  is  nothing  but  a  strip  of  hide  twisted  in  pToper  shapej 
and  kept  in  position  until  it  has  dried,  when  it  has  all  the  toughness 
and  elasticity  of  whalebone,  without  its  brittleness.  The^  are  used 
pnncipally  for  stocks  for  covering,  instead  of  whalebone.  Philadel 
phia  is  now,  and  has  always  been,  the  only  place  in  the  world  where 
these  whips  are  made.  Baeder,  Adamson  &  Co.  make  nine  tenthi 
of  all  that  are  made,  and  ship  them  to  all  parts  of  the  world. 

As  a  simple,  cheap,  and  handy  whip,  they  have  no  equal.  The^ 
are  generally  made  of  strips  of  hide  which  could  be  turned  to  m 
other  use. 

It  is  singular  to  see  how  the  industrial  activity  of  the  pores 
ent  has  by  ingenuity  turned  to  the  advantage  oi.q^j;  ipomlbr 
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Bucli  simple  uid  'generallj  disregftrded  mateTraU  as  we  have 
beea  writisg  about.  By  their  industty,  enterprise,  and  pereever- 
•Dce,  however,  Uessn.  Baedcr,  AdamBoa  &  Co.  have  made  the 


inaniiractnre  of  their  specialties  ooe  of  the  great  induotricB  of  the 
coontiy,  and  have  fairly  cutied  the  high  commercial  estimatioD  in 
which  tlicy  are  held. 
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VENBKRiNa  is  the  art  of  &cing  straight-grained,  inexpensive 
wood  with  &  thin  strip  or  piste  of  beautiful  and  costly  wood,  su 
that  the  cabinet  work  or  other  article,  when  flnished,  may  present 
the  appearance  of  having  been  made  from  solid  boards  of  the  more 
expensive  material.  The  art  is  very  ancient ;  it  was  known  cen- 
turies ago  to  the  Romans,  and,  possibly,  to  the  Egyptiane,  to  whom 
it  naturally  would  be  enggeated  by  the  plating  of  wood  with  g-ild 
and  silver,  in  which  they  were  experts.  Obviously,  the  first  in- 
tent of  veneering  is  to  deceive  —  to  represent  as  aolid  Bubetancc 
what  is  only  surface ;  but  it  enables  the  purchaser  to  procure  what 
he  desires  in  furniture,  panels,  casings,  and  other  wood  work,  at  a 
far  less  price  than  the  same  work  from  the  solid  mateiial  would 
cost ;  and  the  art  has  the  intrinsic  advantages  of  strengthening, 
by  means  of  the  veneer,  the  wood  basis,  so  as  to  materiitlly  assist 
in  preventing  it  from  warping  or  splitting,  and  of  permitting  the 
artisan  to  make  perfect  matches  in  parallel  panels,  or  in  one  design 
in  a  single  part  of  his  work,  by  using  two  laces  of  the  same  cut, 
thus  producing  exact  duplicates,  which  would  be  impossible  in  the 
solid  wood. 

The  principal  woods  used  for  veneering  are  the  American  bird's- 
eye  maple,  ebony,  mahogany,  rose-wood,  king-wood,  satin-wood, 
sandal-wood,  sycamore,  kiabocca  (or  amb'iyna),  zebra-wood,  tulip- 
wood,  and  a  few  others.  From  these  woods  sections  can  be  se- 
lected which  present  knots,  gnarls,  or  other  excrescences,  which, 
(SU) 


YSKEERIHa.  S18 

when  sawn  iRto  etrips,  present  surfaces  showing  beaatiful  and  var 
riform  figures.  In  parts  of  the  trunk  where  limbs  have  protruded, 
the  veneers  will  give  elliptical  figures,  sometimes  two  or  three  feet 
in  length,  by  from  four  to  six  inches  in  breadth.  In  such  parts  of 
the  tree  tlie  fibres  not  only  assume  a  vast  variety  of  twists  and 
shapes,  but  they  acquire  deeper  colors,  and,  by  interlacing  the 
texture,  the  wood  becomes  denser  and  more  compact.  Other  parts 
of  the  same  wood  exhibit  a  wavy  and  grotesque  appearance,  or 
that  mottled  surface  seen  in  the  bird's-eye  maple,  and  the  similar, 
though  far  more  beautiful  and  costly,  kiabocca.  These  dots  or 
**  eyes  "  are  incipient  or  partially  formed  knots.  The  knots  and  ex- 
crescences turned  into  veneers  furnish  the  endless  and  pleasing 
varieties  of  shapes  seen  in  finished  furniture  and  cabinet  work, 
and  what  in  nature  is  in  reality  a  deformity  becomes  beauty  of  a 
high  order  in  art. 

The  veneers  are  sawn  or  cut  by  machinery  from  blocks  or  planks 
of  the  wood.     For  straight-grained  woods  there  are  ingeniously 
constructed  machines  which  will  split  the  veneers  of  the  required 
thickness,  thus  utilizing  the  whole  of  the  wood  and  saving  the 
waste  (estimated  at  one  eighth)  made  by  sawing.     But  for  the 
more  valuable  woods,  this  sawdust  need  not  be  wasted,  since  it 
can  be  mixed  with  glue  or  bullock's  blood,  and  then  forced  bj'  pow- 
erful pressure  into  moulds  which  will  give  beautiful  imitation  wood- 
carvings  of  solid  texture.     The  greater  part  of  the  veneers  are 
sawn  by  machines  which  must  be  of  the  nicest  construction,  for 
the  veneers  vary  in  thickness  —  according  to  the  material  or  the 
value  of  particular  woods  — from  eight  to  one  hundred  veneers  to 
the  inch  in  thickness  of  the  plank  or  block.     The  veneers  vary  in 
width  from  a  few  inches  to  four  or  five  feet.     By  still  another  ma- 
chine veneers  of  considerable  length  as  well  as  width  are  obtained. 
This  machine  is,  in  fact,  a  turning-lathe,  which  cuts  the  veneer 
from  the  wood  in  a  spiral,  so  that  the  strip  comes  off  as  it  were 
from  a  roll,  in  a  sheet  of  from  ten  to  fifty  feet  in  length.     This  is 
applied  especially  to  bone  and  ivory,  and  sheets  of  ivory  have  been 
cnt  by  this  method  of  from  ten  to  forty  feet  in  length  and  from  one 
to  two  and  one  half  feet  in  width.     Perfect  machinery  enables  the 
▼eneer  mill  to  supply  the  cabinet  maker  or  other  artisan  with  uniform 
veneers  of  the  required  thickness  for  different  classes  of  work. 

The  veneers  are  sent  to  the  cabinet  maker  rough  on  both  faces, 
•nd  the  surface  to  be  placed  on  the  wood  is  further  roughened  to 
^cilitate  the  gluing.     The  strips  are  selected  and  shaped  to  the 
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Ihpbovemests  in  the  methods  and  in  the  machinery  of  educa- 
tion and  schools  have  a  value  in  a  mental  and  moral  point  of  vicir 
which  hae  been  endleaely  talked  about,  and  is  pretty  well  under- 
Btood.  But  their  importance,  as  a  matter  of  overy-day  business, 
in  dolbrs  and  cents,  is  not  so  oflen  mentioned,  and  is  leas  familiar. 
And  yet  the  business  part  of  education,  even  leaving  the  matter  of 
"soul"  for  the  moment  out  of  the  question,  ranks,  in  point  of  money 
importance,  in  the  same  grade  with  the  cotton  business,  ibe  wool- 
ii^n  business,  the  grain  trade,  or  the  shipping  interest. 

Tliat  this  is  so  will  quickly  be  perceived,  if  we  only  remember 
tliat  about  one  fifth  of  the  whole  number  of  persona  in  the  United 
Slales  are  always  occupied  in  attending  sehools  or  other  educa- 
lional  institutions ;  that  is,  at  present,  not  far  from  eight  millions 
of  pupils,  besides  about  one  hundred  and  sixty  thousand  teachers. 
Trie  books  alone  used  by  this  vast  army  at  any  one  time  have  cost 
»1  the  very  least  twenty  millions  of  dollars ;  the  seats,  desks,  and 
other  apparatus,  thirty  millions  of  dollars  —  together,  fifly  mil- 
lions of  dollars.  The  investment  of  capital  in  school-houses  and 
other  buildings,  in  lands,  college  endowments,  etc.,  is  several 
timeB  as  much  as  this ;  one  single  Hem,  viz.,  fifly  millions  of  acres  of 
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a  coUeotioA  of  pictnres  of  natural  objects  with  explanations,  in 
connection  with  which  he  intended  that  the  objects  themselves 
were  to  be  used  as  far  as  possible.  This  work  has  been  a  favorite 
German  school-book  for  two  hundred  years  —  a  duration  of  popu* 
larity  more  than  doubling  that  of  Webster's  Spelling-Book. 

To  pass  at  once  to  the  affairs  of  the  present  day.     The  condi- 
tion of  the  educational  interest  of  the  United  States,  so  far  as  it 
is  to  be  looked  at  on  the  business  side,  presents  two  especially 
striking  features.     These  arc  —  first,  the  rapidly  advancing  prac- 
tice of  educating  through  the  senses,  and  about  things  instead  of 
educating  about  words,  and  through  the  memory ;  and  as  a  means 
of  accomplishing  this,  the  increased  use  of  improved  apparatus  of 
all  kinds,  from  the  school-house  itself  with  its  symmetrical  and 
elegant  famHore  and  fittings  to  models  and  machinery  of  all 
kinds,  and  oven  down  to  the  minute  detaiis  of  crayons,  erasers, 
rods,  inkstands,  and  hat-pegs;  and  second,  the  use  of  capital, 
machineiy,  and  inventive  ability  for  supplying  these  improved  in* 
strumentalitios  at  once  in  great  quantities  and  at  cheap  rates  — 
that  is,  according  to  the  spirit  of  modem  civilization. 

One  question,  to-day  a  perfectly  reasonable  one,  but  which  at 
any  past  period  in  the  history  of  schools  would  have  been  per- 
fectly absurd,  may  serve  to  illustrate  the  changed  character  of  the 
new  order  of  things  :  — 
"  What  is  the  price  of  a  quart  of  blackboard  ?  " 
Heretofore  we  might  as  well  have  inquired  for  a  yard  of  oil,  or 
a  pound  of  conscience.  But  it  is  no  joke  at  all ;  a  material  is 
regularly  manufactured  and  extensively  used,  which  is  neither 
more  nor  less  than  liquid  blackboard.  It  is  bottled  or  canned  for 
carnage  and  keeping ;  may  be  spread  like  paint  on  board,  paper, 
or  wall,  and  becomes  a  blackboard. 

The  old-fashioned  "  district  school "  has,  within  the  memory  of 
very  many  persons  now  living,  been  the  prevailing  type  of  school- 
house  and  apparatus  ;  and,  indeed,  abundance  of  specimens  of  it 
may  yet  be  found.     It  is  a  clapboarded  shanty,  or  perhaps  a  log 
hnt ;  its  walls  within  fringed,  so  to  speak,  with  a  sloping  board 
for  a  desk,  while  parallel  to  this  are  slabs  for  seats,  upheld  by 
straddling  legs  cut  from  green  poles,  with  the  bark  still  on  them. 
Perhaps  other  desks  and  seats,  on  the  same  principle,  occupy  part 
of  the  floor.     Each  pupil  has  a  speller,  a  reader,  an  arithmetic, 
and  possibly  a  geography  and  atlas ;  perhaps  there  is  a  black- 
board, and  very  likely  there  is  a  rattftn,  a  ferule,  or  even  a  raw- 
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hide  within  reach  of  the  teacher's  hand.  No  wall  maps ;  no 
globe  ;  DO  apparatus  of  any  kind,  unleaa  a  paiated  pail  aud  a  tin 
dipper  may  be  called  auch,  for  illustrating  hydraulics  and  hygi- 
enics at  once.  As  for  a  school  library,  or  any  real  "  apparatus," 
as  well  expect  to  find  a  grand  piano  growing  in  tiie  woods.  It 
has  happened  within  tlie  last  twenty  years  that  a  rebellion  broko 
out  among  the  intelligent  parents  of  a  certain  school  district  in 
the'  educationally  famous  State  of  Connecticut,  because  the  teacher 
ventured  —  not  to  make  the  district  pay  for  globes,  or  maps,  or 
pictures,  or  anything  else,  but  —  to  Uadi  grammar! 
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However,  the  nnmber  of  such  abodes  of  du-kaess  decrsases. 
The  present  spirit  of  the  schools  is  represented  by  a  very  different 
affair  —  by  the  first-class  graded  school,  with  its  elegant  architect 
ture,  home-like  and  healthful  warmth  and  fresh  air,  neat  and  com- 
fortable desks  and  seats,  abundance  of  text-books,  well-chosen 
library,  varied  a8S()rtmont  of  maps,  charts,  globes,  and  primary 
and  scientific  apparatus  of  all  kinds,  in  short,  by  an  array  of  con- 
trivances for  shortening,  clearing,  and  easing  the  way  of  the 
scholar,  and  for  speeding  his  progress  upon  it,  so  numerous  and 
60  effective  that  the  time-honored  maxim,  "  There  is  no  royal  road 
to  knowledge,"  is  pretty  much  done  away.  There  is  one;  it  lies 
through  the  improved  common  school ;  and  the  sovereign  for  whom 
it  has  been  contrived  is  the  Sovereign  People. 

Unqoestionably  the  utmost  point  thus  far  reached  in  this  pro- 
cess of  organizing  and  combining  for  the  supply  of  mental  training 
on  business  principles  is  shown  in  the  existence  and  operations  of 
a  cpntral  depot  for  exhibiting  and  distributing  school  material. 
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Fifteen  yean  ago  no  such  depot  existed.  The  boys  and  girls  in 
the  country  could  get  their  spclling-books,  arithmetics,  and  slate 
pencils  where  their  fathers  bought  their  codfish  and  molasses,  and 
their  mothers  their  calico  and  thread  —  at  the  country  store.  In 
the  cities  there  were  publishers  and  booksellers,  in  case  of  a 
wholesale  order  for  the  like  commodities.  But  it  was  not  easy  to 
obtain  much  more.  Some  of  the  simpler  articles  of  school  appa- 
ratus, now  in  common  use,  were  not  unknown,  but,  in  order  to 
obtain  them,  the  enterprising  teacher  or  trustee  must  visit  as  many 
different  places  as  there  were  articles  named  on  his  memorandum. 
Prices  were  high,  the  supply  small,  and  the  shops  or  garrets  where 
each  article  might  be  had  were  obscure,  and  dispersed  throughout 
the  city.  Of  course  these  articles  were  usually  not  supplied,  and 
the  eflSciency  and  improvement  of  the  schools  were  seriously  im- 
peded accordingly.  A  few  feeble  attempts  had  been  made  to  es- 
tablish the  manufacture  of  some  of  the  most  important  apparatus, 
but  without  enough  of  either  capital,  or  energy,  or  knowledge  of 
what  was  required  to  attain  success. 

In  1858  a  schoolmaster,  now  principal  of  the  house  of  J.  W. 
Schcrmerhorn  &  Co.,  of  New  York,  having  learned  in  his  profos- 
sioaal  experience  the  wants  of  the  schools,  and  having  studied  the 
needs  of  the  timefiy  conceived  the  idea  of  a  general  depot  for 
eohool  material  of  all  kinds.     In  this  one  centre,  according  to  his 
conception,  should  be  gathered  and  displayed  specimens  of  furni- 
tnie,   apparatus,   stationery,   books,  —  everything   useful  in  the 
:  nehool-room.     It  was  to  be  an  exhaustive  museum  of  educational 
f^MKchandise,  where  all  things  in  that  line  could  be  seen  by  all  men 
i^ii^VkA  women  ;  in  fact,  a  perpetual  world's  fair  of  school  material. 
ti^r}n.l859  a  connection  was  made  with  the  American  School  Insti- 
'^^lile.  And  the  proposed  business  was  actually  set  on  foot  in  Phila- 
delphia.    In  1861  it  was  found  expedient  to  remove  the  base  of 
operations  to  New  York.    It  quickly  became  evident  tliat,  in  order 
to  adequately  develop  the  enterprise,  a  department  for  the  manu- 
facture of  school  merchandise  must  be  added.     Mr.  George  M. 
Kendall,  who  had  been  identified  with  the  enterprise  from  the  first, 
assented  to  the  suggestion ;  in  1865  Mr.  George  Munger,  an  in- 
ventor of  celebrity,  whose  articles  had  been  extensively  ordered 
through  the  house,  joined  it  as  a  partner,  and  manufacturing  was 
soon  afterwards  begun  at  Guilford,  Conn.     Mr.  W.  P.  Hammond 
joined  his  interests  with  those  of  the  gentlemen  already  named, 
and  not  long  afterwards  three  enterprising  capitalists  —  Messrs. 
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point  of  view.  It  would  be  an  unprecedented  violation  of  tli« 
laws  of  business  should  such  industry,  perseTerance,  and  fertil- 
ity of  contrivance  remain  permonGntly  unrew&rded. 

Indeed,  the  business  has  already  fully  verified  the  predictions  of 
its  founder  aa  to  the  main  principles  involved.  It  was  believed 
that  there  was  a  national  demand  for  such  a  central  depot  as  this 
in  the  businesa  metropolis  of  the  nation ;  and  the  operations  of  the 
house  have  become  national.  It  has  becomo  a  regular  resort  for 
persons  interested  in  education  from  all  parts  of  the  country,  and 
its  agencies  are  open  in  most  of  the  principal  cities  of  the  Union. 
Its  trade  extends  from  Canada  to  the  Mexican  border,  and  from 
Maine  to  California.  Orders  irom  England  are  frequent;  trade 
with  South  America  is  large ;  Honidulu,  and  other  localities  of  the 


•CHOOL    FURNlTURt 


idands  of  the  sea,  na&a  frequent  demands  npon  the  facilities  of 
the  house  ;  it  has  furnished  the  public  schools  of  Melbourne,  in 
Aastralia ;  and  distant  missionary  stations,  as  they  establish 
(chools,  are  habitually  resorting  here  for  supplies. 

No  more  vivid  represeutation  of  the  advance  of  educational  im- 
provements for  the  last  quarter  of  a  century  could  be  made  than  is 
supplied  by  a  contrast  between  the  catalogue  which  Messrs.  J. 
W.  Schermerhom  &  Co,  publish  of  the  school  material  for  sale 
hj  them,  and  the  condition  of  things  twenty-five  years  ago,  On 
one  hand,  a  handsomely  printed  volume  of  a  hundred  and  fifty 
pages,  containing  two  hundred  and  forty-four  elegantly  executed 
wood-cuts,  te  begin  with ;  and  specifying  the  names  and  prices  of 
several  hundred  books,  describing  dozens  of  different  courses  of 
study  J  cataloguing  not  merely  the  articles  represented  in  the 
IS 
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fllustrations,  nnmerous  as  they  arc,  but  twenty  times  as  many, 
vith  prices  at  retail  and  wholesale,  sug'gcations  for  use,  etc.,  etc., 
to  the  extent  of  bein^  Bubstantially  a  practical  pictorial  educa- 
tional CDcycloptedia.  So  much  for  the  list  of  to-day.  As  for  that 
of  twenty-five  years  back  —  there  is  none. 

It  is  out  of  the  question  to  gire  within  the  limits  of  an  article 
like  the  present  even  an  approach  to  a  fiiU  summary  of  the  mate- 
rials thus  catalogued  and  represented.  But  a  list  of  ihe  names  of 
fifty  of  the  items,  picked  out  in  turning  over  the  pages,  and  which 
we  throw  into  an  alphabetic^  order,  will  surprise  any  oi>9  not 
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thoroughly  familiar  with  the  subject,  so  varied  are  the  ardclee, 
and  so  wide  the  range  of  knowledge  illustrated,  proceBses  of  study 
assisted,  and  devices  contrived :  — 

Abacus,  alphabet  blocks,  arithmetical  solids,  barometer,  book 
carrier,  color  cube,  crayon  holder,  croquet  set,  cube  root  blocks, 
dissected  cone,  dividers  (for  blackboard  use),  drawing  paper,  dumb 
■bffls,  eraser,  geometrical  forms  and  solids,  globe  (slated),  goni- 
graph,  hat  rack,  hydrometer,  Indian  clubs,  kindergarten  blocks, 
letter  clip,  liquid  blackboard,  lunch  box,  magic  lantern,  magnet, 
mariner's  compass,  mathematical  instruments,  microscope,  org%n, 
orrery,  pencil  file,  planisphere,  prism,  rain  gauge,  Rogers's  school 
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roups,  school  ba^,  season  machiae,  shoe  scraper,  slate  rest,  soDg 
uU,  Bpelliog  stick,  stream  of  time,  sweeper,  tape  measure,  tello- 
ian,  thermometer,  wall  elate,  wands  (for  exercifie),  waste  basket. 
This  list,  it  will  be  observed,  omits  such  obvious  items  as  chair, 
ksk,  ink,  paper,  etc.  It  is  not  unlikely  that  some  of  our  readers 
may  have  to  stop  and  thiuk  before  the;  can  tell  what  some  of 
tliesG  things  arc  for.  What  Is  a  gonigraph  7  a  pencil  file  ?  a  sea- 
son machine?  a  spelling  stick?  "  Gony"  is,  or  used  to  be,  a 
sltDg  tenn  for  "  a  silly  fellow ; "  docs  a  gonigraph  describe 
gonicsF  Is  ttie  file  to  sharpen  the  pencil  or  to  keep  it?  Can 
your  season  machine  turn  out  weather  to  order  f  Will  a  stick 
Bpdl  ?  Even  the  man  of  to^ay  might  almost  he  imagined  to  put 
UieBe  questions.     But  please  to  bear  about  Master  Tileston  and 
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tlie  pen-wiper,  and  then  im^*ne  what  that  excellent  old  gentleman 
*oiild  have  said  to  Schermerhorn  &  Co. 'a  catalogue  of  school 
niHerial.  Master  Tileston,  who  died  not  far  from  1824,  at  the  age 
of  eiglity-fivc  or  more,  was  writing-master  in  one  of  the  Boston 
•chools  for  over  h;df  a  century.  Sundry  curious  anecdotes  are 
told  about  the  good  old  gentleman ;  but  that  which  is  to  the  pres- 
ent point,  and  which  was  recorded  by  one  of  his  pupils,  is  as 
luUowfl  :  This  pupil  had  become  apprentice  in  a  bookstore,  when 
iw  old  instructor  entered  the  store  :  "  Out  of  respect  for  the  ven- 
*nbie  man,  the  pupil  wiped  his  pen  on  a  rag  that  hung  by  the 
tek  for  that  purpose,  and  suspended  hie  work.  The  old  gentle- 
lan  approached  the  desk,  and  carefully  raising  the  rag  with  his 
Ihanib  and  forefinger,  said,  '  What  is  this  for  f '     '  To  wipe  the 
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pen  on,  sir,  when  we  stop  writing/  smid  the  respecthil  )i(3i 
'  Uh  !  it  may  be  well  enough/  said  he,  'but  Master  Proctor y 
no  such  thing !  '     Master  Tileston  always  wiped  cnii  hu  penictt 
his  little  finger,  and  Dien  cleaned  his  finger  on  the  uihite  hamjii 
under  his  wig,     Uib  model.  Master  Proctor,  had  been  deadbalf  t 
century,  perhaps,  but  he  still  lived  in  the  routine  that  he  had  «•- 
tablishcd.'' 

The  pen-wiper  evidently  was  a  sore  burden  to  the  poor  old  msH. 
The  gonigrapii  would  have  staggered  him  ;  the  magic  lanten 
would  have  been  little  better  than  sacrilege  in  his  eyes ;  and  tka 
Indian  clubs  would  have  beaten  his  very  life  out.  And  yet  thii 
comprehensive  and  seemingly  heterogeneous  variety  of  Bcbool 
material  corresponds  to  a  very  wise  saying  of  a  very  judicioaB  oM 
gentleman  of  far  more  ancient  date  than  Master  Tileston  —  ihtt 
famous  and  practical  Greek,  the  Spartan  King  Agesilaus — who, 
on  being  asked,  "  What  ought  children  to  learn  at  school  ?"  re- 
plied, "  Whatever  they  will  need  to  do  as  men/' 

Besides  the  extensive  arsenal  —  so  to  speak  —  of  educatiooil 
ordnance  and  munitions  of  war  wherewith  to  teach  the  youog  ite 
how  to  shoot,  the  house  keeps  on  hand  a  full  specimen  assortnent 
of  all  tlie  best  school  books,  and  furnishes  them  in  the  same  man- 
ner as  apparatus,  maps,  or  furniture.  Moreover,  it  publishes, 
from  time  to  time,  books  of  its  own,  the  last  beuig  ProfeBior 
Johonnot's  School-Houses,  with  designs  by  HeweB — an  eIabo» 
rate  work,  bringing  its  subject  down  to  the  very  latest  dates,  and 
with  a  great  number  of  drawings  and  plans  for  school-houBcs  of 
all  sorts,  materials,  and  sizes.  And  lastly,  it  issues  The  Amerir 
can  Educational  Monthly,  a  lively  periodical,  which  serves  as  a 
record  of  contemporary  educational  history,  doctrine,  and  prac- 
tice, and  as  a  common  organ  of  communication  among  those  iute^ 
estcd  in  schools  and  other  institutions  and  instrumentalities  of 
learning. 

Such  an  institution  as  has  tlius  been  described  conld  not  exifll 
except  amidst  a  great  number  of  highly  improved  and  impro^nng 
schools.  It  at  once  lives  by  them,  and  helps  them  live ;  and 
while  it  is  justly  entitled  to  large  pecuniary  success,  it  is  at  the 
same  time  incomparably  most  significant  as  an  index  and  engine 
of  mental  and  moral  improvement. 


CUTLERY. 


CCTTWO  TOCOA  BBVORB    TB«  «0»  *0».  - 
BaETFlELO.  —  CHIL'CEK  QUOTED.  —  THI 


P    THE    BtKHZU.    MIUIDFACTDBIXO    COM- 


OcB  term  cutlery  is  derived,  through  the  process  of  phonetic 
change  which  characterizes  the  passage  of  Latin  to  EngliaK,  from 
tbe  Latin  word  culler,  meaning,  a  small  knife,  as  distinguished 
from  a  flword. 

Oue  of  the  earliest  necesBities  of  mankind  must  have  been  to 
<liip«  some  tool  into  a  cutting  edge.  Before  the  discoccry  of  the 
M  of  working  raetals  was  known,  men  used  bone,  or  hard  woods, 
or  Btonc.  The  Egyptians  had  the  art  of  tempering  copper  to  a 
iiard,  cutting  edge,  and  from  them  many  of  the  nations  of  antiquity 
ifnvci  the  process,  which  is  now  lost,  and  made  their  sharp  im- 
pk-nienta  of  war,  or  for  domestic  usage,  from  tliis  material. 

The  art  of  making  steel  was,  however,  known  to  the  natives  of 
ludia  before  the  time  of  Alexander  the  Great,  and  from  the  steel 
there  made  the  famous  Damascus  blades  were  tempered  in  the 
cil;  of  titat  name.  Singularly  enough,  some  of  the  uncivilized 
races,  as  those  in  Borneo,  and  others,  have  now  great  skill  in 
tempering  their  weapons,  though  they  use  a  rude  method  which 
lua  probably  been  handed  down  by  tradition  from  a  very  early 
age. 

One  of  the  chief  characteristics,  however,  of  civilization,  is  that 
the  industry  and  invention  of  the  people  who  have  arrived  at  such 
iconditJon  of  social  advance,  are  chiefly  devoted  to  the  produc- 
tian  of  tools  and  uteoslls  for  domestic  and  industrial  use,  instead 
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quicker  and  easier  become  acquainted  with  the  latest  and  best 
modes  for  its  manufacture. 

The  leading  manufactory  of  cutlery  in  the  United  States  is  the 
Bussell  Manufacturing  Company,  at  Greenfield,  Massachusetts. 
The  business  was  commenced  by  John  Russell,  of  Greenfield,  who 
was  born  in  1797.  He  is  a  man  of  a  remarkable  business  capa- 
city, with  great  decision  and  perfect  integrity.  In  1834,  being 
engciged  in  the  manufacture  of  edged  tools,  such  as  chisels,  &c., 
he  commenced,  upon  a  small  scale,  that  of  table  cutlery.  This 
was  the  first  attempt  made  to  introduce  this  branch  of  industry 
into  the  United  States.  At  first  the  attempt  appeared  to  be  a 
failure.  The  goods  produced  did  not  pay  the  cost  of  manufac- 
ture, the  difficulty  being  the  lack  of  skilled  workmen.  During 
this  first  year,  howeyer,  the  amount  produced  was  very  small. 
Ifr.  Bussell,  nevertheless,  still  persevered  in  the  attempt,  though 
he  had  to  contend  not  only  against  the  difficulties  inherent  in  any 
new  enterprise,  but  also  against  a  foolish  prejudice  against  Amer- 
ican cutlery ;  so  that,  though  he  produced  wares  which  were  ac- 
tually as  good  as  those  imported  from  Sheffield,  yet  they  could  not 
be  sold  as  readily  or  as  well. 

At  first  the  capital  to  carry  on  the  business  was  small,  and  all 
the  operations  were  performed  by  hand  labor,  the  only  machinery 
in  use  being  the  emery  wheels  and  grindstones  for  grinding  and 
finishing  the  blades  ;  the  handles,  or  hafts,  being  made  entirely  by 
hand,  and  the  blades  forged  by  the  same  tedious  and  expensive 
method. 

At  this  time  the  market  was  entirely  under  the  control  of  the 
Sheffield  manufacturers,  who,  though  they  used,  and  still  in  a 
great  measure  use,  more  hand  than  machine  labor,  yet  having  the 
advantages  of  an  established  business,  a  reputation,  and  a  buying 
public  prejudiced  in  their  favor,  could  force  out  any  competition 
from  American  manufactories.  The  first  improvement  made  by 
Mr.  Russell,  in  the  processes  used  in  the  "  Green  River  Works,'' 
was  the  introduction  of  the  trip  hammer  for  forging  the  blades. 
This  improvement  is  purely  American.*  Though  trip  hammers 
were  then  in  use  in  England,  in  forging  large  masses  of  metal,  yet 
the  idea  had  never  occurred  to  any  one  to  use  them  for  this  pur- 
pose. At  first  in  the  "  Green  River  Works,''  two  trip  hammers 
were  introduced.  This  improved  process  did  much  towards 
cheapening  the  manufacture,  and  together  with  the  next  intro- 
duced, by  which  the  bolsters,  or  that  part  of  the  blade  which 
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ehhtLTtiSed  knife,  wUch  i»  made  bgr  this  process,  has  aljready  enr 
od  largely  into  oouBomption.  The  handles  are  silvei'^plated, 
1  the  knives  are  quite  elegant  in  appearance,  and  convenient  to 
S  especially  in  hotels/ for  which  they  are  specially  adapted. 
k  still  farther  improvement  has  been  made,  by  which  the  blade 
mianiifkctured  of  steel,  and  the  handle  of  ironj  which  is  after- 
ids  japanned,  and  thus  afifords  a  cheaper  article.  AU  of  these 
er  improvements  are  patented,  thus  giving  the  control  of  their 
s  to  the  company.  Besides  this  the  company  control  in  this 
intry  the  use  of  ivoride,  a  patented  article  made  in  England, 
1  which  can  be  tfistingaished  from  ivory  oi^y  by  a  skilled  ex- 
rt. 

Though,  as  has  been  shown  in  the  above  remarks^  the  various 
loesses  of  making  cutlery  have  been  so  Bucoessfally  simplified 
1  Cheapened  by  substitating  for  the  slow  and  tedious  methods 
hand  labor  the  more  rapid  and  accurate  work  of  machines,  yet 
»  process  of  making  kniv^  is  still  quite  a  complioated  one,  and 
e  which  requires  the  cooperation  of  a  great  many  men.  From 
e  selection  of  the  steel  to  be  worked  up,  which  requires  skilled 
l^rience  and  judgment,  through  all  the  various  processes  of 
mufacture,  up  to  the  point  when  the  manufactured  articles  are 
idy  to  be  offered  for  sale,  constant  care  and  attention  are  neces- 
ry  to  insure  the  excellence  which  has  been  recognized  by  the 
tbhc. 

Host  of  the  improved  processes  of  manufacture,  which  have 
«Q  alluded  to,  are  also  applied  by  the  Russell  Manufacturing 
Hspany  in  their  manufacture  of  forks.  The  prongs  of  these  are 
tt  and  shaped  by  machinery,  and  the  entire  fork,  handle  and  all, 
e  made  by  the  same  process  by  which  the  solid  knives  are  made. 
Though  the  improved  machinery  has  increased  the  production, 
bile  it  has  simplified  the  methods,  yet  still  the  processes  through 
htch  a  knife  has  to  pass  before  being  ready  for  sale,  are  many 
id  yarious,  as  may  be  seen  from  this  list :  First,  cutting  steel 
(to  proper  lengths  ;  second,  trying  blade  under  trip  hammer,  and 
olstering ;  third,  shaping  under  a  press ;  fourth,  straightening ; 
^tl,  ground  for  the  stamp  ;  sixth,  stamped  ;  seventh,  hardened  ; 
*gHth,  tempered  ;  ninth,  gro'iind  ;  tenth,  hafted  ;  eleventh,  fin- 
Bhed  OD  the  emery  wheels,  and  the  handles  so  finished ;  twelfth, 
ioiitera  so  finished ;  thirteenth,  buffed ;  fourteenth,  cleaned ;  fif* 
'^th,  inspected  ;  sixteenth,  packed. 
HmnerouB  as  these  operations  may  seem,  yet,  in  fact,  they  are 
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much  fewer  than  by  the  old  process.  A  penknife,  by  the  old 
method,  is  said  to  pass  through  a  hundred  hands  before  it  is  ready 
for  sale. 

To  give  an  idea  of  the  vast  variety  of  goods  manufactured  by 
this  company,  it  may  be  stated  that  they  make  thirty  different 
styles  in  each  class  of  the  following  table  cutlery,  with  the  finest 
ivory,  pearl  and  ivory  (2d  class)  handles  of  difierent  patterns  — 
oval,  fluted,  square,  octagon,  oval  ornamented,  grooved,  "  tulip,*' 
shell  head,  with  fancy  carving,  with  and  without  silver  ferrules,  etc., 
etc.  —  viz.:  table  knives,  dessert  knives,  meat  or  game  carvers, 
Jones'  carvers,  steels  and  concave  steels ;  eleven  patterns  of  but- 
ter knives,  with  ivory,  fine  ivoiy,  pearl,  cocoa,  ebony  and  horn, 
square,  oval,  and  octagon  handles  ;  two  kinds  of  cheese  scoops, 
steel  and  silver  plated,  with  ivory  and  ivoride  handles ;  four  varie- 
ties of  fruit  knives ;  four  kinds  of  nut-picks ;  twenty-two  kinds 
of  knives  and  forks  with  cocoa  handles;  two  kinds  with  iron 
handles ;  four  kinds  with  horn  handles ;  twenty-two  kinds  with 
^bony  handles ;  fifteen  kinds  with  bone  handles ;  and  each  kind 
with  dessert  sets,  carvers,  steels,  etc.,  to  match. 

The  ivoride,  to  which  we  have  referred,  and  which  presents  a 
scarcely  distinguishable  substitute  for  ivory,  gives  superior  han- 
dles, which  will  not  break  or  crack,  nor  absorb  grease  and  stains. 
They  are  put  on  without  cement,  so  that  they  are  not  injured  by 
contact  with  hot  water,  and  are  warranted  to  hold  fast  as  long  as 
they  are  in  use.  Besides  the  solid  steel,  silver-plated  handles, 
manufactured  expressly  for  hotels,  restaurants,  steamboats,  and 
other  hard  service,  the  company  make  wrought  oval  hollow- 
handled  plated  knives  and  forks,  and  hollow  metal  handle  silver- 
plated  table  and  dessert  knives.  All  these  goods  are  made,  not 
merely  to  sell,  or  to  be  admired  as  beautiful  and  artistic  speci- 
mens of  work,  but  are  designed  for  use,  and  consequently  every 
detail  receives  the  greatest  care  and  attention,  so  that  the  well- 
merited  reputation  of  the  company  may  be  maintained. 

This  company  turns  out  a  great  variety  of  very  superior  pocket 
knives,  of  different  sizes  and  patterns,  with  ivory,  horn,  bone, 
cocoa,  ebony,  and  imitation  stag  handles,  at  prices  ranging  from 
four  to  ten  dollars  per  dozen.  They  heavily  silver-plate  all  table 
cutlery  so  ordered.  They  also  manufacture  rose-wood  cases,  of 
different  sizes,  for  fine  table  cutlery,  and  make  to  order  rosewood 
and  morocco  cases  for  any  number  of  pieces. 

To  show  how  much  raw  material  is  required  in  such  an  estab- 
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Hshmeirt;,  we  give  the  following  figures  for  a  single  year :  2,000 
tons  of  anthracite  coal;  25,000  bushels  of  charcoal;  400,000 
pounds  of  grindstones ;  44,000  pounds  of  emery ;  8,000  pounds 
of  beeswax  ;  for  handles,  86,000  pounds  of  ivory,  112,000  pounds 
of  ebony,  57,000  pounds  of  rosewood,  306,000  pounds  of  cocoa- 
wood.  Every  day  two  tons  of  steel  are  used.  A  largo  amount 
of  silver  is  used  in  plating  blades  and  handles.  The  increase  of 
business  firom  year  tM  year  compels  a  proportionate  increase  of 
this  enormous  quantit^  of  raw  material  of  the  different  kinds. 

Besides  their  various  styles  of  table  cutleiy,  the  company  man* 
ufaoture  Oalifomia  hunting  knives,  butcher  knives,  bread  knives, 
beef  slicers,  carving  knives  and  folks,  of  which  a  knife  specially 
designed  for  the  carving  of  fowls  should  be  mentioned.  This 
knife  has  the  blade  made  narrow,  so  as  to  be  more  easily  moved 
about  in  search  of  the  joints. 

In  the  gradual  social  advance  of  mankind,  industrial  pursuits 
offer  one  of  the  best  fields  for  displaying  the  increased  power 
gained  by  organization,  and  the  advantage  of  applying  scientifio 
knowledge  to  the  processes  in  use.  One  of  the  best  examples  of 
the  truth  of  these  axioms  is  afibrded  by  the  Russell  Manufactur- 
ing Company.  An  ignorant  adherence  to  the  traditional  methods 
iu  use  would  have  resulted  in  failure,  and  have  simply  intensified 
the  opinion  that  the  manufacture  of  cutlery  could  not  be  success- 
fully established  in  the  United  States.  But  in  industry,  as  in  sci- 
euce  itself,  or  in  any  other  department  of  human  interest,  the  new 
spirit  of  investigation,  which  takes  nothing  for  granted,  but,  wisely 
sceptical  concerning  all  authority,  seeks  to  discover  new  methods 
and  new  appliances  in  harmony  with  the  new  conditions  of  the 
social  organization,  is  the  only  spirit  with  which  our  industry 
must  be  carried  on  in  order  that  it  should  advance  in  line  with 
oar  moral  and  social  progpress. 

The  works  of  the  Russell  Manufacturing  Company  are  at  Tur- 
ner's Falls,  Mass.  The  power  used  in  the  manufactory  is  water 
power  derived  from  the  Connecticut  River,  and  the  amount  used 
by  the  company  is  estimated  as  equal  to  seven  hundred  horses. 
The  buildings  of  the  company  are  arranged  in  the  form  of  a  par- 
allelogram, enclosing  a  middle  building  and  a  yard.  The  two 
larger  buildings  are  each  six  hundred  feet  long  by  fifty  wide, 
rising  four  stories  on  the  inner  and  two  stories  on  the  outer  side. 
The  stories  are  high  and  commodious,  measuring  fourteen  feet 
from  floor  to  ceiling.     The  interior  building  is  three  hundred  feet 
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long^  by  forty  vide,  and  is  only  one  story  high,  being  devoted  to 
the  various  smith  shops  of  the  company. 

The  ventilation  of  the  building  is  admirable,  and  in  tiio  grind- 
ing rooms,  where,  from  the  immense  bneinesB  they  are  required  to 
do,  the  dust  would  be  oppressive  and  iojurious  to  health,  it  is  all 
carried  off  by  a  system  of  fans  and  channels,  eo  that  the  air  is 
kept  perfectly  free  from  it. 

The  company  awn  also  a  branch  railroad,  three-quarters  of  a 
mile  long,  connecting  with  the  Vermont  and  Massachusetts  Rail- 
road. Prom  the  average  steady  increase  of  their  sales  during  the 
past,  their  sales  for  this  year  (1871)  will  probably  reach  one  million 
and  a  half  of  dollars.  The  company  disbarse  an  average  of  over 
twenty-five  thousand  dollars  a  month  to  their  employees ;  and  as 
the  means  for  doing  this  are  derived  from  the  sale  of  their  manu- 
factured products  all  over  this  country,  from  Maine  to  the  Pacific, 
it  offers  a  practical  proof  of  how  important  an  agency  the  industry 
of  the  country  is  in  demonstrating  the  necessity  and  valuo  of  unity 
and  peace,  thus  arriving  by  practice  at  the  same  results  which 
by  theory  the  moralist  and  the  scientist  have  before  proclaimed. 


OIOABS  AND  MANUFACTURED  TOBACCO. 

Dnir>TiOH  OF  TH*  WORD  "cioA*."— o»  "tobacco."— n 
or  ITS  ns>.  —  KiMO  Jijisa's   '' comnxKBUkMr.' — burtoi 

TBI   BtBIT.  —  THB  CAUJMBT.  —  TOBAOOO  IB   CKOTA.  - 

■Bura^Boxu. — cioAU  nr  tabiocb  oomnBtu. — thb  cioab  iiABurAoto- 

UBS  or  THB  VBITBV  STATBJ.  —  THB  PBOCBM. — BTBOB  OtI  TOBAOCO. — 
TBB  CULIlTAtlOM  OF  THB  PI^AHT.  —  TKB  VALVE  OB  WITB8  IB  TOBACCO. — 
TBB  BXTSBT  OP  THB    TOBAOCO  TBABB. — THB    SCIEBTinC    EXAJltHATlDH  OB 


Tbe  Cigar  ie  Bnpposed  to  be  of  Spsnifih  origin,  and  ia  called 
Cigarro  in  Spain.  It  is  a  small  roll  of  tobacco,  so  fonned  as  to 
be  tubular,  aud  is  used  for  smoking.  Gigarrito  is  a  smaller  roll 
of  finely-cut  tobacco  wrapped  in  unsized  paper. 

Ti^Kicco  was  the  name  used  by  the  Caribbees  for  the  pipe  in 
*hicli  tlie  natives  of  tlie  islands  smoked  a  certain  weed,  which 
B'tne  the  Spaniards  transferred  to  the  herb  itself.  It  was  by  them 
introduced  into  Spain  and  Portugal.  The  botanical  name  of  the 
Tuioua  species  of  the  plant  is  NicotiaHa ;  so  called  alter  Jean  Nicol, 
'^  Nigmcs,  in  Laiigucdoc,  who  was  an  agent  of  the  King  of  France 
in  Portugal,  where  be  procured  the  seeds  of  the  tobacco  from  a 
'Juichman,  who  had  procured  them  from  Florida.  Nicot  sent  theni 
t«  huiCG  in  the  year  1560. 

Thifl  plant  appears  to  be  a  native  of  the  West  Indies,  and  of  Aif- 
ferenl  parts  of  America.  The  common  Virginia  tobacco  is  largely 
Cultivated  in  the  United  States  and  in  Europe.  Another  species 
^  called  Orinoco  Tobacco,  and  is  larger  than  the  Virginia  plant, 
""S  stem  rising  from  five  to  seven  feet  high  ;  the  milder  Havana 
'^'gara  are  said  to  be  made  of  it.  Another  kind  is  called  English 
Tobacco,  because  it  was  the  first  species  introduced  into  that  coun- 
"T  from  America.  It  grows  on  the  coast  of  the  Mediterranean, 
iixl  thence  finds  it  way  into  India.     The  diflferenco  of  climate  and 
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soil  in  which  this  plant  is  cultivated  imparts  to  it  different  quali- 
ties.    In  the  shops  this  tobacco  is  known  as  Turkish. 

The  general  form  in  which  tobacco  is  used  is  for  smoking.  This, 
too,  is  the  most  ancient  mode  of  using  it.  As  smoking  has  now 
become  a  general,  and,  apparently,  an  indispensable  luxury,  the 
cultivation  and  consumption  of  tobacco  has  increased  in  greater 
proportion  than  almost  any  other  product  of  agriculture.  And 
were  it  not  for  the  fiscal  reetrictions  arising  from  duties  imposed 
by  many  governments,  its  cultivation  would  doubtless  be  much 
more  increased,  and  be  a  great  resource  to  native  industry  in  all 
countries  where  the  plant  could  be  made  to  grow. 

The  discoverers  of  America  introduced  the  habit  of  smoking 
into  Spain  and  Portugal,  from  whence  it  was  adopted  in  otliei 
parts  of  the  continent.  The  persons  who  composed  the  colony 
which  Sir  Walter  Raleigh  sent  to  Virginia  returned  unsuccessful 
in  1586,  and  introduced  the  habit  into  England.  The  historian  of 
that  expedition,  Harlot,  carefully  observed  the  culture  of  tobacco, 
and  by  using  it,  became  a  firm  believer  in  its  medicinal  and  heal 
ing  virtues.  And  Raleigh  himself  is  said  to  have  written  of  itc 
excellences,  as 

*'  Rest  to  the  weary,  to  the  hungry,  fbod, 
The  last  kind  refUge  of  the  wise  and  good." 

Before  the  establishment  of  the  Virginia  Colony  in  the  yeai 
1606,  the  tobacco  imported  into  England  came  through  the  Span 
iards,  from  the  West  India  Islands.  Its  use  in  England  cncoun 
tered  great  opposition,  especially  from  King  James,  who  stigma 
tized  it  as  a  "  precious  stink.''  In  the  year  1604,  without  the 
consent  of  Pai'liament,  the  king  raised  the  duty  on  tobacco  from 
two  pence,  to  six  shillings  and  ten  pence  a  pound.  In  the  conv 
munication  addressed  on  this  occasion  to  the  Lord  Treasurer,  he 
said  that,  "  Tobacco  being  a  drug  of  late  years  found  out,  and 
brought  from  foreigpi  parts  in  small  quantities,  was  taken  and  used 
by  the  better  sort,  both  then  and  now,  only  as  physic,  to  preserve 
health ;  but  that  persons  of  mean  condition  now  consumed  their 
wages  and  time  in  smoking  tobacco,  to  their  great  injury,  and  to 
the  general  corruption."  Its  cultivation  was  forbidden  in  Eng- 
land, and  the  plants  then  growing  were  ordered  to  be  rooted  up. 
Not  long  after  the  "  Counterblast  to  Tobacco  "  by  King  James, 
the  quaint  Burton,  who  could  write  of  "  Borage  and  Hellebor/' 
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"  SoTereign  pUnts  to  purge  the  reins 
Of  melancholj," 

mingled  praise  and  condemnation  in  speaking  of  that  herb :  "  To- 
bacco, divine,  rare,  super-excellent  tobacco,  which  goes  far  beyond 
all  their  panaceas,  potable  gold,  and  philosophers'  stones,  a  sovereign 
remedy  to  all  diseases.  A  good  vomit,  I  confess,  a  virtuous  herb, 
if  it  be  well  qualified,  opportunely  taken,  and  medicinally  used ; 
but  as  it  is  commonly  abused  by  most  men,  which  take  it  as  tinkers 
do  ale,  'tis  a  plague,  a  mischief,  a  violent  purger  of  goods,  lands, 
health,  hellish,  devilish,  and  damned  tobacco,  the  ruin  and  over- 
throw of  body  and  soul."     (Burton's  Anat.,  p.  444) 

But  all  condemnation  of  the  weed  appeared  only  to  bnng  it  into 
higher  favor  and  more  general  use.  Columbus  found  the  natives 
of  Hispaniola  smoking  a  plant,  "  the  perfume  of  which  was  fra- 
grant and  grateful,"  which  from  earliest  ages  had  been  offered  as 
incense  to  their  imaginary  gods.  The  early  colonists  to  Virginia 
found  that  pipes  and  tobacco  held  a  most  important  place  in  all 
transactions  among  the  Indians.  The  Calumet,  or  Pipe  of  Peace, 
was  made  of  red,  black,  or  white  stone,  finely  polished.  The  stem 
was  about  two  and  a  half  feet  long,  made  of  strong  reed  or  cane, 
adorned  with  feathers  of  all  colors,  interlaid  with  women's  hair. 
Two  wings  6f  some  rare  bird  were  fastened  to  it,  so  that  the  Calu- 
met somewhat  resembled  the  wand  of  Mercury.  The  pipe  was  a 
safe-conduct  among  the  allies  of  the  tribe  which  gave  it,  and  in  all 
embassies,  the  ambassador  carried  it  as  a  symbol  of  peace.  They 
Wieved  a  great  misfortune  would  befall  them  if  they  violated  the 
public  faith  of  the  Calumet.  All  their  enterprises,  declarations  of 
^'^ar,  or  conclusions  of  peace,  as  well  as  all  other  ceremonies,  were 
confirmed  with  the  Calumet.  They  filled  the  pipe  with  the  choicest 
tobacco,  and  presented  it  to  those  with  whom  they  concluded  any 
important  affair,  and  then  smoked  the  same  afler  them. 

A  recent  traveller  through  the  Chinese  Empire  says  the  cultiva- 
tion of  tobacco  is  immense,  though  the  plant  was  not  known  in 
China  till  a  very  late  period.  It  is  said  to  have  been  imported 
into  the  Central  Empire  by  the  Mantchous ;  and  the  Chinese  were 
wuch  astonished  when  they  first  saw  their  conquerors  inhaling  fire 
tlirough  long  tubes  and  "eating  smoke."  It  was  at  first  diflBcult 
for  them  to  imitate  this  accomplishment,  but  now  they  are  passion- 
ately devoted  to  it.  By  a  curious  coincidence,  this  plant  is  called, 
m  the  Mantchou  language,  tambakou ;  but  the  Chinese  designate 
it  simply  by  the  word  meaning  9moke.     Thus  they  say  they  culti- 
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vate  in  their  fields  the  "  smoke  leaf; "  they  call  their  pipe  the 
"  smoke  funnel/' 

The  use  of  tobacco  has  become  universal  throughout  the  em- 
pire ;  men,  women,  and  children,  everybody  smokes,  almost  witli- 
out  ceasing.  They  go  about  their  daily  business,  cultivate  the 
fields,  ride  on  horseback,  and  write,  with  the  pipe  always  in  their 
moutli.  During  their  meals,  if  they  stop  for  a  moment,  it  is  to 
smoke  a  pipe ;  and  if  they  awake  in  the  night,  they  are  sure  to 
amuse  themselves  in  the  same  way.  It  may  be  easily  supposed, 
therefore,  that  in  a  country  containing  300,000,000  of  smokers,  witli- 
out  inchuliiig  the  tribes  of  Thibet  and  Tartary,  who  lay  in  their 
stocks  in  the  Chinese  markets,  the  culture  of  tobacco  has  become 
very  important.  The  cultivation  and  sale  are  entirely  free,  without 
any  interference  of  government. 

'*  Snuff-takers  are  less  numerous  in  China  than  smokers  ;  tobac- 
co in  powder,  or,  as  the  Chinese  say,  *  smoke  for  the  nose,'  is 
little  used  except  by  tlie  Mantchou  Tartars  and  Mongols,  and 
among  the  mandarins  and  lettered  classes.  The  Tartars  are  real 
amateurs,  and  snuff  is  with  them  an  object  of  the  most  important 
consideration.  The  custom  of  taking  snuff  was  introduced  into 
China  by  the  old  missionaries  (French),  who  resided  at  the  court. 
They  used  to  get  the  snuff  from  Europe  for  tliemselves,  and  some 
of  the  mandarins  tried  it,  and  found  it  good.  By  degrees  the 
custom  spread  ;  people  who  wished  to  appear  fashionable,  liked  to 
be  seen  taking  tliis  'smoke  for  the  nose.'  Pekin  is  the  special 
locality  of  snuff-takers.  The  first  dealers  in  it  made  great  fortunes. 
The  French  tobacco  was  the  most  esteemed ;  and  as  it  happened 
at  this  time  that  it  had  for  a  stamp  the  ancient  emblem  of  the  three 
fieurs  de  lis,  tlie  mark  has  never  been  forgotten ;  and  the  three 
fleurs  de  lis  are  still,  in  Pekin,  the  only  sign  of  a  dealer  in  tobacco. 
The  Chinese  have  now  for  a  long  time  manufactured  their  own 
snuff ;  but  they  do  not  subject  it  to  any  fermentation,  and  it  is  not 
worth  much.  They  merely  pulverize  the  leaves,  sift  the  powder 
till  it  is  as  fine  as  flour,  and  afterwards  perftime  it  witli  flowers  and 
essences.  Their  snuff-boxes  are  little  vials  made  of  crystal,  porce- 
lain, or  precious  stones.  They  are  sometimes  very  elegant  in  their 
form,  and  are  cut  with  great  taste,  and  sold  at  immense  prices,  A 
little  silver  or  ivory  spatula,  with  which  tlie  pinch  is  taken  out,  is 
fitted  to  the  stopper." 

The  manufacture  of  cigars,  and  the  preparation  of  tobacco  in 
other  forms  for  smoking,  is  a  most  important  industry  in  all  ooun* 
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tries  whcro  that  herb  is  cnltfvtfted.  The  befit  tobaeco  for  cigars, 
holding  the  highest  rank  for  the  excellency  of  its  flavor,  is  grown 
on  the  island  of  Cuba,  from  whence  innumerable  cigars  are  ex- 
ported to  all  parts  of  the  world.  The  cigaris  known  as  cheroots 
have  a  good  ix^pntation  ;  they  are  made  in  Manila,  and  exported  in 
large  quantities.  Mexico  produces  a  large  amount  of  tobacco, 
bnt  entirely  for  home  consumption,  of  which  the  greater  part  is 
Qsed  for  smoking.  Cigars  are  made  in  Spain,  and  most  other  coun- 
tries of  Europe,  in  great  numbers ;  the  city  of  Bremen  alone  em- 
ploying more  than  four  thousand  persons  in  making  them,  and 
exporting  300,000,(M)0  annually.  In  France,  tobacco  is  grown  in 
larger  quantities  than  any  other  vegetable,  except  wheat,  owing  t<J 
tlie  extensive  consumption  of  cigars  and  snuff  among  all  classes 
of  society.  A  kind  of  cigar  is  made  in  Switzerland,  of  a  poor 
quality  of  tobacco,  which,  by  some  process  (known  only  to  the 
manufacturers),  is  greatly  improved,  and  a  very  good  cigar  can  be 
fiold  at  retail  for  one  cent.  Count  Cavour  persuaded  one  of  the 
Swiss  manufacturers  to  go  to  Turin,  and  snpenntend  the  making 
of  cigars  by  the  same  secret  process.  These  cigars  are  known  in 
Italy  as  "  Cavours,"  and  are  sold  for  one  cent  each. 

In  1860  there  were  in  the  United  States  fourteen  hundred  and 
seventy-eight  establishments  for  the  manufacture  of  cigars,  using 
wore  than  three  millions  of  capital,  and  three  and  a  half  millions  in 
value  of  raw  material.  There  were  employed  in  these  establish- 
ments seven  thousand  two  hundred  and  sixty-six  males,  and  seven 
hundred  and  thirty-one  females,  at  a  cost  for  labor  of  $2,531,354. 
The  total  value  of  cigars  from  these  manufactories  in  1860,  wa» 
$9,068,778. 

The  process  of  making  cigars  is  simple  and  easy.  A  sound 
piece  of  leaf,  shaped  like  one  of  the  gores  of  a  globe,  is  placed  on 
the  work-bench.  A  bundle  of  fragments  of  leaves  is  placed  across 
the  centre  of  this  gore,  and  rolled  up  in  it  by  passing  the  hand 
flat  over  it.  The  point  of  the  cigar  is  shaped  with  a  pair  of  scis- 
sors, and  secured  by  means  of  a  solution  of  gum  and  chiccory .  The 
cigar  is  next  placed  against  a  gauge,  and  a  portion  from  the  broad 
end  cut  off  square.  This  is  the  French  mode  of  manufacture,  and 
is  the  work  of  women  altogether ;  and  in  all  foreign  countries, 
female  labor  is  chiefly  employed  in  cigar-making. 

The  large  amount  of  capital  employed  in  the  cultivation  and 
niannfacture  of  tobacco,  and  the  untold  millions  of  pounds  con- 
sumed in  smoke  in  all  parts  of  the  world,  would  seem  to  indicate 
14 
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that  it  is  profitable  to  the  producer,  and  a  source  of  pleasure  ai 
comfort  to  tliose  who  smoke  it.  Though  its  use  has  been  co 
demned  as  unhealthy  and  even  immoral,  the  world  generally  puj 
at  these  censures.  Lord  Bacon  wrote :  "  Tobacco  comforteth  tl 
spirits  and  dischargeth  weariness,  which  it  worketh  partly  1 
opening,  but  chiefly  by  the  opiate  virtue  which  condenseth  tl 
spirits."  The  eminent  English  divine.  Dr.  Barrow,  excused  I 
great  fondness  of  tobacco  by  saying,  "  It  did  very  much  regula 
his  tliinking."  In  reference  to  the  universality  of  its  use,  Lo 
Byron  speaks  of  the  "  short,  frail  pipe  "  which  "  puffed  where* 
winds  rise  or  waters  roll,"  and  "  wailed  smoke  from  Portsmou 
to  the  pole.'' 

**  Sublime  Tobacco !  which  from  east  to  west 
Cheers  the  tar's  labor  or  the  Turkman's  rest; 
Which  on  the  Moslem's  ottoman  divides 
His  hours,  and  rivals  opium  and  his  brides ; 
Magnificent  in  Stamboul,  but  less  grand. 
Though  not  less  loved,  in  Wapping  or  the  Strand ; 
Divine  in  hookas,  glorious  in  a  pipe, 
When  tipped  with  amber,  mellow,  rich,  and  ripe ; 
Like  other  charmers,  wooing  the  caress 
More  dazzlingly  when  daring  in  full  dress ; 
Yet  thy  true  lovers  more  admire  by  tar 
Thy  naked  beauties  — give  me  a  cigar!  " 

The  Islandy  pt.  xix. 

For  expoi*tation,  tobacco  is  most  extensively  cultivated  in  tl 
United  States.  A  very  large  proportion  of  that  which  is  consume 
in  Europe  is  grown  in  this  country.  The  mode  of  cultivation 
substantially  the  same  in  all  countries.  The  seed  is  sown  in  pr 
pared  seed-beds  in  March,  or  early  in  April,  and  carefully  pr 
tected  from  the  frost.  When  the  plants  are  two  or  three  inclu 
out  of  tlie  ground,  they  are  ready  for  transplanting.  The  fie 
must  be  well  prepared,  and  from  only  good,  rich  land  can  a  sati 
factory  crop  be  secured.  The  plants  must  be  carefully  cultivate! 
kept  free  from  weeds  and  dead  leaves,  and  the  soil  frequent! 
stirred  about  the  roots.  When  tlie  plants  are  about  two  feet  higl 
the  leading  stem  is  clipped  so  as  to  prevent  it  from  running  1 
flower  and  seed.  After  the  topping,  from  five  to  nine  leaves  ai 
left  on  the  stem,  the  fewer  the  number  the  stronger  will  be  tl 
tobacco.  When  fully  ripe  the  leaves  change  their  appeai*ance,  an 
become  in  color  a  yellowish  green.  The  plants  should  be  ci 
when  ripe ;  if  cut  before,  the  leaves  will  not  have  a  good  color  i 
curing,  and  when  packed  will  be  likely  to  rot.    The  plants  are  c^ 
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r&^sr  the  ground,  and  after  a  few  hours'  exposure  to  the  sun,  are 

renoved  to  the  place  of  curing,  which  should  be  properly  venti- 

\^t;edf  ^ere  the  stalks  are  suspended  on  poles.     In  four  or  five 

'weeks  the  tobacco  is  ready  to  be  put  up  for  market*.     A  damp  or 

rstiny  day  is  selected  for  taking  down  the  stalks  and  stnpping  off 

the  leaves.     A  number  of  leaves  are  tied  together  at  their  thickest 

end ;  each  bundle  of  leaves  is  called  a  hcmd.     These  bunches  of 

tobacco  are  then  heaped  together,  when  they  undergo  the  process 

of  sweating.     When  Uioroughly  cured  it  is  packed  in  hogsheads 

or  boxes  ibr  shipment. 

It  was  in  the  year  1615  that  the  colonists  of  Virginia  abandoned 
all  other  employments,  and  devoted  themselves  to  the  culture  of 
tobacco.  **  The  fields,  the  gardens,  the  public  squares,  and  even 
the  streets  of  Jamestown,  were  planted  with  tobacco.  As  tobacco 
gave  animation  to  Virginian  industry,  it  eventually  became,  not 
only  the  staple,  but  the  currency  of  the  colony."  (  Bancroft's  Hist. , 
Vol.  I.,  p.  151.)  In  1619,  ''ninety  agreeable  persons,  young  and 
incormpt,''  and  in  1621,  '*  sixty  more  maids,  of  virtuous  education, 
young  and  handsome,"  were  sent  out  from  London,  on  a  marriage 
speculation.  The  firat  lot  of  females  was  bought  by  the  colonists 
for  one  hundred  and  twenty  pounds  of  tobacco  each ;  but  the 
second  lot  brought  one  hundred  and  fifty  pounds  each.  This  cer- 
tainly might  be  called  a  virtuous  use  of  the  weed. 

Prom  the  earliest  settlement  of  Virginia,  therefore,  tobacco  has 
been  a  most  important  article  in  the  agricultural  and  commercial 
interests  of  the  country.  The  tobacco  crop  for  the  year  1869  was 
estimated  at  273,^6,000  pounds,  at  a  valuation  of  $82,206,826. 
In  1870  there  was  exported  from  this  country  186,748,881  pounds 
of  leaf,  besides  365,000  cigars,  and  20,181  pounds  of  snuff,  and 
otlier  manufactured  tobacco,  to  the  total  value  of  $22,705,226. 
The  importation  of  manufactured  tobacco  has  greatly  decreased 
since  the  imposition  of  high  duties.  In  tlie  year  1857,  the  value 
of  cigars  imported  into  the  United  States  was  $4:,221,096,  while 
in  1870  the  cigars  imported  were  valued  at  only  $1,621,609. 

Great  Britain,  and  all  Bntish  possessions,  received  from  the 
United  States  in  the  year  1870,  64,488,695  pounds  of  tobacco, 
84,000  cigars,  and  12,670  pounds  of  snuff.  The  city  of  Bremen 
received  41,977,412  pounds  of  tobacco ;  Italy  received  27,629,^71 
pounds;  France  received  23,387,839  pounds.  The  net  ycai-ly 
nfcome  received  by  England  from  duties  on  tobacco  is  about 
$23,000,000, 
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.  The  demand  for  tobacco,  as  a  medicinid  herb,  mast  be  very  lim- 
ited ;  ae  a  luxury,  the  demands  are  enormous.  Millions  of  acres 
and  millions  of  men  are  devoted  to  its  cultivation  and  manufac- 
ture. The  commercial  intercourse  created  by  the  demand  for  it 
employs  a  vast  amount  of  tonnage  for  its  importation  and  expor- 
tation. The  home  trade  in  the  countries  where  it  is  used  requires 
the  attention  of  millions  of  men.  lit  the  year  1840  the  number  of 
dealers  in  Great  Britain  was  185,7^.  If,  in  other  countries,  there 
is  the  same  proportion  of  dealers  to  population,  the  number  so 
occupied  cannot  be  less  than  7,000,000.  The  amount  of  vital  force 
expended  by  all  nations  and  peoj^s  in  "  inhaling  fire  through  long 
tubes''  and  "eating  smoke,"  cannot  be  estimated.  Its  visible 
result,  however,  is  only  smoke. 

In  modem  times,  however,  the  school  of  scientific  students,  who 
aim  to  arrive  at  their  conclusions  rather  by  a  study  of  facts  than 
from  an  appeal  to  their  own  prejudices  or  fancies,  have  turned 
their  attention  to  the  facts  of  the  consumption  of  tobacco.  When 
it  is  remembered  that  at  present  there  are  many  millions  of  human 
beings  in  the  habit  of  daily  using  tobacco,  and  that  its  use  has 
spread  with  wonderful  rapidity  among  both  civilised  and  uncivil- 
ized nations,  it  will  appear  as  though  there  was  some  good  and 
sufficient  reason  for  such  a  change  in  the  manner  of  our  living. 
Besides,  too,  chemistry  has  shown  that  the  essential  principle  of 
tobacco  and  of  tea  and  coffee  is  the  same,  and  that  the  use  of  all 
these  stimulants,  which  were  introduced  to.  the  world  about  tlie 
same  time,  has  an  effect  in  stimulating  the  nervous  energy  of 
those  who  use  them.  Mr.  Johnson,  whose  contributions  to  a  sci- 
entific knowledge  of  what  we  eat  and  drink  are  so  well  known, 
remarks  that  the  old  lady  who  spends  for  her  tea  the  money  which 
she  seems  hardly  able  to  spare  from  her  supply  of  food,  is  really 
doing  wisely,  instead  of  foolishly,  since  the  money  so  spent  is 
wisely  spent.  Her  tea  affords  her  the  nervous  stimulant  she  needs. 
In  the  study  of  modem  society,  no  accurate  estimate  can  be  made 
of  the  causes  of  the  nervous  energy  of  modem  times,  withont 
paying  attention  to  the  use  of  the  modem  stimulants,  tea,  coffee, 
and  tobacco,  the  introduction  of  which  is  contemporaneous  witii 
the  advent  of  tlie  new  spirit  of  energy  which  has  revcdutionised 
all  our  modes  of  thought,  and  which,,  in  every  departoteBt  of 
human  energy,  has  made  so  wide  a  distinction  between  ibe  new 
and  the  old  life  of  mankind ;  and  a  literature  upon  this  salyecl  is 
already  commenced,  in  which  it  is  studied,  not  metaphysipaUjr^' 
scientifically. 
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i>  EOAaBOOKO  CAHDi.  —  en-iic 


Take  aome  lozenges,  or  somo  "  stick  candy,"  or  some  "  sugar- 
plnme,"  say  a  wine-glaseful  or  thereabouts,  pound  or  break  thctn 
np.if  7on  choose,  into  small  fragments,  put  these  into  a  tea-cup  or 
itwo-onnce  vial,  and  fill  up  with  hot  water ;  stir,  or  let  it  stand, 
nntil  the  candy  is  dissolved.  If  it  was  pure,  it  has  disappeared, 
just  as  loaf  sugar  would  do,  except  that,  if  it  waa  colored,  the 
coloring  matter  might  slightly  cloud  the  water.  But  in  a  good 
Quy  cases  a  fine  white  or  brownish  powder  will  quietly  settle  to 
the  bottom  of  the  solution  in  a  layer  perhaps  an  eighth,  or  even  a 
tluid,  of  an  inch  deep.  This  is  dirt;  at  least  it  is  a  mineral.  It 
iskoown  in  the  wholesale  candy  and  grocery  business  as  terra 
>Bs,and  it  is  manufactured  in  great  quantities,  and  sold  to  swindle 
*ith,  and  for  no  other  purpose.  Sometimes  wheat  flour  or  starch 
isnind  with  it,  when  the  sediment  is  probably  brownish. 

This  terra  alba  is  nothing  but  plaster  of  Paris,  or  gypsum, 
chenioally  »  sulphate  of  lime,  which  is  composed  of  oxygen,  sul- 
{Anr,  and  lime,  ground  to  a  fine  fionr.  Now,  gypsum  is  useful  to 
^HtiUH  land,  and  to  make  cornices,  and  "  hard  finish  "  for  walls 
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and  ceilings.  But  the  human  stomach  has  not  been  found  to  re 
quire  mineral  fertilizers,  nor  do  its  walls  receive  benefit  from  being 
*'  hard  finished/'  Gypsnin,  as  an  ai-ticle  of  food,  is  just  as  good 
as  slate-pencils,  or  hard  Goal.  As  coal  dust  would  show,  it  is  im 
practicable  to  cheat  by  mixing  it  with  sugar ;  but  as  plaster  U 
white,  and  does  not  show,  the  cheat  is  easy. 

It  is  fortunate  that  this  ground  plaster  of  Paris  can  be  used  k 
confectionery  without  being  buniod  in  a-  kiln.  It  is  this  procew 
of  burning  which  makes  it  "  set,''  as  it  is  called.  If  candy  were 
made  witli  bunied  plaster, it  would  "set*'  in  the  stomach  and  bow 
els,  furnishing  a  cast  of  our  interior  at  the  expense  of  our  life 
As  it  is,  it  only  causes  disorders  of  the  stomach  and  bowels. 

Sometimes  half  tlio  substance  of  candy,  or  even  more,  is  made 
up  of  this  mineral.  As  it  costs  many  times  less  than  pugar,  it  it 
easy  to  see  that  candy  made  of  it  might  be  sold  at  a  less  price 
than  unworked  white  sugar  itself ;  and  this  apparent  paradox  ha: 
often  been  seen  in  our  markets. 

Numerous  other  tests,  besides  the  very  simple  one  above  dc 
scribed  of  solution  in  water,  would  be  necessary,  most  of  then 
more  scientific  and  difficult  than  this,  before  all  the  cheats  whicl 
are  common  in  the  candy  business  could  bo  found  out.  For  in 
stance,  instead  of  gum  arabic,  of  which  considerable  quantitiei 
are  required,  glucose  is  used.  This  is  harmless,  being  simply  j 
mucilage  of  dextrine,  which  is  itself  a  modification  of  starch 
But  the  cheat  is,  that  glucose  costs  only  eight  or  ten  cents  i 
pound,  while  gum  arabic,  of  equal  cleanness,  costs  sixty-five  oi 
seventy  cents,  and  the  price  is  not  reduced  in  proportion.  IIow 
ever,  a  practice  has  grown  up  among  the  candy-makers  which  ma} 
be  called  semi-honest.  It  is  this  :  they  mark  the  glucose  gum 
drops  "  A  B,"  and  they  are  known  in  the  trade  as  "  A  B  gum 
drops,"  or  "Arabian  gum."  This  enables  the  retailer  to  know  what 
he  is  about ;  so  that  this  half  of  the  matter  is  honest  enough 
But  the  consumer  has  not  the  same  information ;  so  that  the  re 
tailer  is  tempted  to  charge  a  gum-arabic  price  for  glucose  goods 
This  might  very  justly  be  called,  to  use  a  rather  slangy  expression; 
a  "  gum  game."  These  glucose  gum  drops,  by  the  way,  can  \h 
recognized  by  their  peculiar  "  short  "  or  brittle  fracture,  whereat 
the  gum  arabic  has  much  more  elasticity. 

Again  :  a  great  proportion  of  what  are  sold  as  "licorice  dropfe'^ 
are  manufactured,  not  from  the  proper  materials,  —  refined  sugar, 
gum  arabic,  and  licorice, — but  from  lampblack,  glue,  and  brown 
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n\i^\r,  with  as  little  licorice  as  will  give  this  compost  something 
li  Iv  i;  a  proper  flavor.     In  like  manner  tlie  Tonka  or  Tonquin  bean 
i>*    Tcry  commonly  used  instead  of  vanilla.     The  same  ground  pias- 
ter r  of  Paris,  or  terra  alba,  which  is  used  in  sugar,  is  extensively 
niixed  witli  chocolate  for  the    same   purpose;    taitaric  acid  and 
sulphuric  acid  are  used  instead  of  lemon  for  acidulating;  etc.,  etc. 
Instead  of  cochineal,  which  is  harmless,  but  expensive,  aniline, 
a  poisonous  product  of  coal  tar,  is  extensively  used  to  color  red 
ca^idies ;  and  instead  of  saflron  for  the  yellow  candies,  gamboge 
and  chrome  yellow,  both  poisons,  are  used.     Indigo  is  compara- 
tively harmless  for  blues,  and  "  sap  green,''  or  vegetable  yellows 
of  other  kinds,  along  with  indigo,  is  safe  enough  for  greens  ;  but 
Rmalt,  ultramarine,  verdigris,  Brunswick  grcen,  and  other  mineral 
poisons,  are  extensively  employed. 

Flavoring  matters  of  a  poisonous  nature  are  as  readily  used  in  the 

ordinary  confectionery  of  tlie  shops  as  poisonous  colors,  or  cheap 

dirt,  and  for  the  same  reason,  to  wit,  that  more  money  can  be 

made  by  poisoning  people  than  by  furnishing  them  healthful  viands. 

An  enormous  quantity  of  the  oil  of  tuipentine  is  mixed  with  the 

popperniint  oil,  the  oil  of  lemon,  and  the  oil  of  cinnamon,  w'liich 

arc  uBcd  in  flavoring  candy,  sometimes,  indeed,  to  such  an  extent 

tliat  the  turpentine  can  be  distinctly  tasted.     But  far  worse  poisons 

tlian  tui-pcntine  are  used.     All  the  "  bitter  almond  *'  flavor  that  is 

pvcn  to  co)ifectionery,  of  whatever  kind,  is  produced  by  prussic 

acid,  one  of  the  quickcHt  and  strongest  poisons  known  to  chemis- 

tiy.    Another  class  of  poison  flavors,  common  a  few  yeare  ago, 

iias  fortunately  gone  pretty  much  out  of  use.     This  is  not  because 

tlie  confectioners  hesitated  to  sell  the  poison,  by  any  means,  but 

hicause  its  eflects  were  so  distinct  that  the  public,  careless  as  it 

is  about  its  stomach,  would  not  buy  it.     These  flavors  were  used 

in  what   were    called  "banana  drops,"   "pear   drops,"   "peach 

drops,"  "  pineapple  drops,"  etc.     Now  the  flavor  of  the  pineapple 

drops  was  made  from  an  extract  of  rotten  cheese  and  sulphuric 

acid,  and  the  others  from  a  mixture  in  which  a  chief  ingredient 

was  the  very  poisonous  "  fusel  oil,"  a  well-known  constituent  of 

had  liquor,  and  equally  well  known  to  physicians  as  a  powerful 

cause  of  the  fatal  and  agonizing  disorder  of  the  kidneys,  known  as 

"Bright*s  disease."     It  is  a  fact  that  numbers  of  deaths  of  young 

children  have  been  directly  traceable  to  the  use  of  some  of  these 

prisonous  candies. 

The  temptations  to  perpetrate  these  (literally)  sickening  impost- 
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lions  are,  no  doubt,  great,  for  the  gain  in  money  10  great.  So  is 
the  money  gain  of  robbing  a  bank,  or  robbing  and  murdering  a 
man.  The  yellow  coloring  matter  obtained  from  saffron  co8t» 
tkirty-five  dollars  a  pound,  while  chrome  yellow  costs  ten  cents  a 
pound.  Terra  alba  costs  a  little  more  than  ordinary  loam,  whi]p 
refined  sugar  costs  eighteen  or  twenty  cents  a  pound,  or  more  ; 
and  so  on  of  the  other  poisons,  as  compared  with  nutritious  or 
harmless  materials.  But  more  than  this,  it  is  a  curious  fact  that 
tlie  influence  of  tlie  United  States  government  has  once,  at  least, 
been  thrown  directly  in  favor  of  the  dishonest  candy  manufacture, 
as  against  the  honest  trade.  During  the  war,  the  price  of  sugar 
was  for  a  time  as  high  as  from  twenty-eight  to  thirty-two  cents  a 
pound.  Yet  at  that  very  time  abundance  of  candy  was  in  the 
market  at  seventeen  or  eighteen  cents  a  pound  —  a  state  of  things 
which  only  plaster  of  Paris  can  account  for.  However,  the  United 
States  oflered  a  further  premium  of  two  cents  on  every  pound  of 
dishonest  candy,  by  means  of  a  tax  of  four  cents  on  all  candy  costing 
over  twenty  cents  a  pound,  but  of  only  two  cents  on  such  as  cost 
less.  But  it  is  evident  that  no  honest  candy  coidd  have  cost  so 
little  as  twenty  cents  a  pound  ;  so  that  the  honest  dealer  had  not 
only  to  compete  with  a  cheating  commodity  oflered  at  one  half  tho 
price  of  liis  own  goods,  but  with  a  further  bribe  of  two  cents  al- 
lowed by  his  own  government  for  every  cheating  pound  over  and 
above  the  advantage  of  the  cheat  itself. 

It  will  be  seen,  however,  by  tho  account  which  a  subsequent 
portion  of  this  chapter  will  give  of  tho  business  of  the  senior 
American  house  engaged  in  the  candy  manufacture,  that  one  con- 
ceni,  at  least,  has  found  it  possible  to  live,  and  to  prosper,  too, 
without  the  use  of  lying,  swindling,  poisoning,  or  dirt,  during  a 
business  career  of  three  quailers  of  a  century. 

The  love  of  sweet  things  is  as  natural  and  healthy  as  any  other 
appetite.  Sugar  and  sugar  candy  are  as  good  to  eat  as  puddings 
or  preserves,  or  anything  else  whoso  flavor  is  one  of  its  recom- 
mendations. Very  true,  it  is  not  suitable  for  sustaining  life,  if 
eaten  without  anything  else  during  considerable  periods,  but  neither 
is  any  one  of  the  "  proximate  principles  "  which  constitute  food. 
We  should  sicken  or  starve  on  starch  alone,  or  gluten  alone,  or  fat 
alone,  or  albumen  alone,  or  sugar  alone  ;  but  each  of  them  is 
healthful  in  its  place,  as  part  of  a  properly  arranged  diet.  It  is 
said,  indeed,  that  sugar  is  a  prompt  and  fatal  poison  to  frogs,  and 
lizards,  and  to  doves.     So  is  salt  to  hens.     But  human  beings  are 


OOHI^fiCmOKERY,  H0XE6T  Aim  DISHONEST.  251 

neither  frog,  lizard,  dove,  nor  hen,  —  whatever  Mr.  Darwin  may 
bch'evc  as  to  their  having  been  such  a  hundred  million  years  ago, 
• — and  sugar  and  salt  are  good  for  the  food  of  man. 

Candy,  like  everything  else,  has  a  history,  although  it  does  not, 
'Within  the  records  of  Christendom  at  least,  date  very  far  back. 

Before  the  use  of  sugar,  honey  was  the  great  sweetener  of  culi- 
nary and  confectionery  labor,  as  the  classic  recipes  sufficiently 
show.  No  other  article  is  mentioned  as  so  used  in  the  Bible, 
which  refers  to  honey  as  an  article  of  food,  or  as  an  ideal  of 
sweetness,  some  fifty  times. 

The  sugar-cane,  sugar,  candy,  molasses,  and,  for  all  wo  know, 
^gerbread  and  molasses  candy,  appear  to  have  been  known, 
however,  from  time  immemorial  among  the  Chinese.  The  sugar- 
cane, but  not  sugar  itself,  is  supposed  to  be  referred  to  by  Greek 
aod  Roman  writers  on  botany  and  medicine.  The  cultivation  of 
the  cane,  tlie  manufacture  of  sugar,  and  that  of  rock-candy  also, 
—  this  being  the  earliest  known  of  all  the  varieties  of  candy, — 
were  brought  by  the  Saracens  from  Asia  into  Cyprus  and  Sicily 
about  the  eighth  century,  and  into  Spain  not  far  from  the  same 
time.  About  1240  these  industries  were  introduced  into  the  Ma- 
deira Islands.  In  1493,  the  very  next  year  after  Columbus  dis- 
covered America,  they  were  established  in  San  Domingo,  whence 
they  spread  to  the  other  islands,  and  to  the  main  land  of  America. 
Humboldt,  after  thorough  research,  became  convinced  that  the 
sugar-cane  was  not  known  in  America  until  thus  introduced.  It 
was  not  until  1563  that  Admiral  Uawkins  brought  sugar  into 
England. 

There  are  in  the  United  States  several  hundred  concerns  en- 

ji:aged  in  manufacturing  confectionery,  and  twenty-five  or  thirty  in 

New  York  city  alone.     Much  the  oldest  of  them  all,  however, 

and  indeed  the  senior  concern  of  all  on  the  Western  Continent,  is 

the  house  of  Ridley  &,  Co.,  of  New  York,  which  dates  from  the 

year  1806,  and  whose  modest  parent  establishment,  at  No.  1  Ilud- 

8oa  Street,  and  which  is  shown  by  the  cut  accompanying  this 

article,  is    still    occupied    by  the  firm,  another  larger  salcK-room 

haviug  also  been  opened  in  connection  with  their  up-town  manu- 

lactory  at  No.  1149  Broadway. 

The  original  founders  of  the  house  were  succeeded  by  the  pres- 
ent partners  in  M^y,  1866,  after  just  half  a  century  of  honest  and 
prosperous  dealing.  The  firm  now  consists  of  Messrs.  Robert  A. 
fiidley,  William  A.  Fritz,  WilUam  Kennedy,  and  William  Force,  all 
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of  whom  were  apprentices  to  the  old  firm.     Mr.  Fritz,  who  waa 
twenty  years  with  the  old  firm,  Is  at  present  busiacsB  manager. 

Ridley  &  Co.  do  not  thus  far  experience  any  temptation  to  vary 
from  the  traditions  of  the  concern.  They  use  no  materials  what- 
ever in  their  business  escept  the  purest  and  beet.  Tlieir  sugar  is 
sugar,  and  neither  sulphate  of  lime  nor  wheat  flour,  and  it  is  tlic 
beet  refined  loaf  sugar,  too.      Thmr  honey  ia  honey,  and  not  mo- 
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lasses  tl  e  gum  s  gi  m  ar^b  c  and  not  glucose  the  r  1  cor  cc 
B  I  conce  and  not  a  compou  d  of  ampb  ack  and  glue  tl  c  r 
van  Ha  s  an  lla  and  not  Tonqu  a  beans  the  r  flavoring  extracts 
arc  made  by  themselves;  no  deleterious  article  whatever  is  used 
in  their  business  for  flavoring,  color,  or  ingredient  of  any  kind. 

The  high  principle  of  morality,  which  prevents  this  standard 
firm  from  the  profitable  swindling  which  has  been  described,  is 
consistently  adhered  to,  not  only  in  their  process  of  manufacture. 
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but  throughout  their  whole  business.  Thus,  for  instance,  the  fii*m 
will  not  deal  in  what  are  called  "  brandy-balls,''  "  cordial  drops," 
nor  any  of  the  kinds  of  candy  which  contain  alcoholic  fluids,  nor 
will  they  deal  in  the  gambling  stuff  known  as  "prize  candies/' 
As  befits  the  truly  honorable  merchant,  they  will  not  trade  either 
upon  the  bodies  or  tlie  souls  of  men.  The  economical  organiza- 
tion of  their  business,  and  their  extensive  and  successful  use  of 
steam  processes  in  manufacture,  show  at  the  same  time  that  they 
possess  a  full  share  of  intelligence  and  enterprise. 

The  materials  used  in  Hidley  &  Co  's  extensive  business  are 
mucb   more  numerous  and  vaned  than  might  be  imagined ;  but 
they  present  a  singularly  agreeable  array  of  things  wliolesome, 
flavorsome,  delicate,  and  aromatic.     They  include,  first  and    fore- 
most^ sugar;  then  the  auxiliary  substantials  of  honey,  molasses, 
cream,  gum  arabic,  almonds,  filberts,  cocoanuts,  peanuts,  chocolate, 
liquorice,  ji\jabe,  flax   seed,  coriander  seed,  caraways,  cinnamon 
(t.  p.,  the  cassia  of  commerce),  cloves,  and  Iceland  moss.     Next 
u^  tbe  flavors,  which  are  birch,  boneset,  cayenne  pepper,  cinna- 
mon, ginger,  hoarhound,  lemon,  musk,  peppermint,  raspberry,  rose, 
Btfsafras,  vanilla,  and  wintergreeu.     Then  come  the  coloring  mat- 
ters, viz. :  cochineal,  indigo,  and  saffron.     Last  are  what  may  be 
called  the  literary  and  military  styles  of  confectionery,  namely, 
"  mottoes  "  and  "  torpedo  mottoes."     The  former  are  either  those 
which  are  infolded  with  a  motto  or  rhymed  couplet,  or  certain  so- 
cked "  conversation  lozenges,"  each  having  a  brief  remark,  quos- 
tion^  or  answer  printed  upon  its  face  in  bright  red  letters.     As  for 
the  second  or  military  confectionery,  this  simply  consists  of  motto 
caudy,  accompanied  with  a  kind  of  small  torpedo  that  goes  off  wlien 
pulled,  with  a  delicate  pop  just  loud  enough  to  please  a  young  lady. 
As  for  the  forms  which  are  given  to  these  substances,  they  are 
Rtill  more  various.     Candy  is  manufactured  into  rock,  sticks,  bars, 
lumps,  braids,  crystallized,  plums,  kisses,  comfits,  drops,  lozenges, 
nonpareils,  and  broken  candy.     All  these  are  manufactured  of  all 
combinations,  flavors,  and  colors,  and  they  are  put  up  in  boxes, 
parccli,  and  comets. 

Thus  there  are  used  in  the  confectionery  business  between  thir- 
ty and  forty  different  kinds  of  materials.  These  are  manufactured 
into  several  hundred  different  styles  of  candy. 

The  processes  of  the  manufacture  are  not  without  their  interest, 
although  a  detailed  account  of  them  would  be  suitable  only  for 
^entific  or  commercial  purposes.     All  the  sugar  used  is  bought 
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instance,  in  a  proper  y^^Bel,  tufi  loaf  sugar  with  water,  at  three 
gilis  of  water  to  a  pound  of  sugar,  and  two  minutes'  boiling  will 
bring  the  solution  to  what  is  called  "  the  thread/'  i;  e.,  to  a  state 
where  it  will  draw  out  into  a  short  thread  ;  a  few  moments  more, 
and  it  is  at  the  "  pearl/'  that  is,  bubbles  like  pearls  appear  on  its 
surface  ;  and  so  on.  After  a  little,  a  small  portion  dropped  into 
cold  water  can  be  rolled  into  a  ball  by  the  hand ;  a  little  more, 
and  it  becomes  dryer,  and  will  crack  ;  then  it  begins  to  grow 
brown,  and  turns  into  what  is  called  in  the  shops  caramel ;  and 
the  baking  can  be  carried  still  further,  nntil  the  sugar  becomes 
nothing  but  charcoal.  The  sugar  is  used  for  one  or  another  kind 
of  confectionery,  at  one  or  another  of  these  various  stages  of  boil- 
ing, as  the  work  requires. 

Messrs.  Ridley  &  Co  have  no  regular  war  department ;  the 
torpedoes,  which  they  use  for  "  torpedo  mottoes,"  being  imported 
ready  for  use.  The  mottoes,  which  are  used  in  the  candy  of  that 
name,  have  themselves  been  composed  by  unknown  poets,  and 
consist  usually  of  two-line  or  four-line  stanzas,  amatory,  compli- 
mentary, or  sarcastic.  Of  these,  compositions  there  is  a  wonder- 
ful variety,  the  stock  possessed  by  the  firm  reaching  to  about  ten 
thousand  different  mottoes.  Of  thirteen  of  these  poetical  efforts, 
picked  up  at  random  from  a  lot  in  an  open  basket,  every  one 
turned  out  to  belong  to  the  affectionate  kind,  belonging  to  classes 
such  as  we  find  described  in  the  indexes  to  hymn-books  by  words 
like  "  invitation  "  and  "  expostulation,"  etc. ;  and  it  may  be  ob- 
served that  there  is  a  notable  equality  between  the  sexes  as  re- 
gards taking  the  initiative.  One,  for  instance,  suitable  for  a  bold 
young  thing,  says,  — 

"  This  motto  is  sent,  and  sent  by  a  miss, 
Who  wishes  you,  sir,  to  retam  her  the  kiss." 

This  one,  again,  is  for  a  melancholy  and  unsuccessful  lover  :  — 

*'  How  can  the  ikir,  for  whom  I  daily  pine, 
Pre&r  another's  boasted  love  to  mine  ?  " 

Bat  most  of  them  are  ambiguous  in  regard  to  sex,  beiiig  such 
pMhes  of  affection  as  might  fly  either  way,  viz. :  — 

**  Together  let  us  faithful  twine 
A  wreath  thai  will  our  hearts  combine*'' 

No  specimens  firom  any  of  the  classic  English  poets  in  partioulair 
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were  observed,  though  it  might  be  imagined  that  such  a  selection 
would  be  just  as  loving  as  these,  and  a  good  deal  more  poetical. 
Why  not,  for  instance,  use  these  f  — 

"  Oj  woman,  in  onr  hoars  of  ease, 
Uncertain,  coy,  and  hard  to  please ! " 

''  If  to  her  share  some  female  errors  fall. 
Look  on  her  face,  and  youll  forget  them  all." 

'*  Maid  of  beanty,  ere  we  part, 
Give,  0,  give  me  back  my  heart  1 " 

IXowever,  tliis  very  experiment  has  been  made,  and  it  has  failed. 
A  sufficient  number  of  couplets  and  stanzas  could  not  be  found 
having  at  once  the  completeness  of  form  and  the  peculiar  signifi- 
cation required.  There  are,  perhaps,  enough  abstract  and  general 
compliments  and  declarations  of  love  ;  but  a  brief  rhymed  request 
to  be  allowed  to  see  a  young  lady  home,  or  an  invitation  from  her 
to  a  young  gentleman  to  do  so,  it  would  be  hard  to  select ;  and 
such  homely,  every-day  suggestions  as  those  are  the  most  useful 
"  mottoes  ; "  for  they  save  the  blushes  and  shyness  of  many  a 
loving  but  awkward  heart. 

Allusion  has  been  made  to  the  steady  and  long-continued  busi- 
ness success  which  has  attended  the  operations  of  this  firm,  al- 
ready of  a  patriarchal  standing  among  American  business  houses. 
It  does  not  even  condescend  to  employ  those  energetic  and  volu- 
ble representatives  of  the  spirit  of  modem  business,  known  as 
"  drummers.''  Nevertlieless,  the  transactions  of  the  house  of 
Ridley  &  Co.  reach  all  parts  of  the  United  States,  and  many  other 
countncs  besides,  as  various  parts  of  South  America,  London, 
Paris,  China,  etc.,  etc. 

The  series  of  circumstances  which  ended  in  the  establishment 
of  one  of  these  business  correspondences  in  particular  is  interest- 
ing enough  to  be  related  somewhat  in  detail.  Quite  a  number  of 
years  ago,  her  grace  the  Duchess  of  Sutherland  called  one  morn- 
ing on  her  friend,  Mrs.  Bates,  the  wife  of  the  late  Joshua  Bates, 
the  well-known  American  member  (since  dead)  of  the  great  bank- 
ing firm  of  Baring  Bros.  &  Co.  Observing  that  the  duchess  had 
a  cold,  Mrs.  Bates  gave  her  some  hoaiiiound  candy  to  use  as  a 
remedy.  The  ducliess,  finding  it  of  great  service,  afterwards  rec- 
ommended it  to  the  queen,  who  tried  it  with  equal  success,  and 
the  London  firm  of  De  Oaetro  &  Co.,  grocers  to  the  que^n,  were 
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Boon  commaadud  to  supplj  h«r  majestj  with  &  farther  quantity  of 
the  uticle.  As  Mra.  Batea  had  obtained  it  from  Mcsers.  Ridley  & 
Co.,  the  order  was  lent  to  them;  and  Ridley  &  Cu.  have  ever 
since  been  supplying  Qoeen  Victoria  and  her  &mily,  and  the  Lon- 
don  market  besides,  with  hoarhonnd  oandy,  sending  considerable 
shipmentH  monthly,  or  eTen  oflener.  It  is  an  additiooal  proof  of 
the  excellence  of  Ridl^  &  Co.'s  candy,  that  counterfeits  of  it  are 
constantly  on  sale  all  over  London. 

The  extent  of  the  basiness  of  Messrs.  Ridley  &  Co.,  as  well  as 

its  duration  in  time,  is  ample  proof  of  the  nnneceseary  nature  of 

the  impositions  which  bare  been  alluded  to  in  the  previous  pages. 

The  sugar  which  they  use  is  counted  by  thousands  and  thousands 

of  barrels  a  year.     In  preparing  one  of  their  styles  of  candy  alone 

tlwy  use  annually  a  quantity  of  dried  boarhound  leaf  equal  in 

bulk  to  a  good  large  haystack.     Their  printer's  bill  alone  is  some 

tvD  thonswid  dollars  a  year.     Indeed,  as  long  as  there  is  so  ample 

t  field  for  profit,  with  the  purest  integri^  in  supplying  the  sweets 

oflife,  it  is  peculiarly  strange  that  the  suhstitittion  of  poisons  and 

rabbit  should  be  eo  extensively  practised. 


SUGAR   REPINING. 


BITBHT    OP   TBE    BDatHEBS.  —  OLD    METHODS.  —  VODBBM  FKOCBMU.  —  «rOA« 
no    lUFimiTIIW.  - 


Sugar  RBn>niro  ifl  carried  on  to  a  very  larg«  extent  in  New  York 
city,  and  in  nearly  every  other  leading  city  in  the  United  States, 
The  proceaa  is  for  the  purpose  of  removing  the  impurities  and 
coloring  matter  from  raw  sugar,  as  imported,  and  producing  pure 
white  loaf  sugar,  crystals,  —  large  crystal  or  "coffee  sugar,"  — 
and  crushed  and  pulverized  sugar.  These  classes  of  refined  su- 
gars may  be  made  in  one  large  establish  id  en  t,  or  in  diETerent  estab- 
lishments devoted  to  the  production  of  a  particular  class.  The 
process  of  refining,  in  its  rudest  form,  is  exceedingly  ancient,  and 
was  practised  in  England  in  the  sixteenth  century.  For  many 
years  the  method  of  refining  was  to  add  to  the  solution  of  raw 
sugar  blood,  eggs,  and  lime  vraUtr  to  neutralize  acid ;  heat  was 
then  applied,  the  scum  wu  removed,  the  semi-crystallized  solution 
was  poured  into  moulds  to  drain,  and  the  hardened  loaves  were 
trimmed,  dried,  papered,  and  were  ready  for  market.  This  pro- 
cess is  almost  entirely  Bnperaeded  by  a  more  perfect  form  of  filtra- 
tion, which  removes  the  color  and  impHritiee  with  far  less  waste 
of  sugar. 

The  refineries  are  immense  buildings,  six  or  seven  stories  hi^, 
to  admit  of  the  various  processes  in  the  different  stories,  begin- 
ning at  the  top  floor.  On  this  fioor  the  hogsheads  and  boxes  are 
emptied,  the  sugar  is  put  into  copper  "  dissolving  pans,"  aboat 
eight  feet  in  diameter,  and  hot  water  is  added.  The  solution  is 
raised  to  the  required  heat  by  means  of  the  eteam-heated  coils 
which  encase  the  pane.     From  the  pans  the  sirup  passes  through 
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filters,  which  are  long  baga  of  thick,  twilled  cotton  cloth,  arranged 
in  rows,  and  which  are  kept  warm  by  Bteam.  From  those  bags 
the  liquor  runs  froe  from  most  of  its  impmities,  but  still  colored. 
T*o  remove  the  coler,  the  liquor  is  passed  through  iron  cylinders 
of  from  Bve  to  tea  feet  in  diameter ,  and  (now)  of  fifly  feet  in 
height,  filled  with  animal  charcoal,  or  "  bone  black."  This  char- 
coal is  granulated,  and,  after  thorough  cleansii^g  and  rebuming,  it 
recovers  a  portion  of  its  power,  and  magr  be  re-used. 

Prom  tLese  charcoal  cylinders  the  sirup  comes  out  perfectly 

colorless,  and  is  removed  to  the  "vacuum  pan"  for  evaporation 

and  crystallization.     The  more  rapidly  this  is  efiiected,  the  nuure 

sugar  will  result.     The  evaporation  begins  at  a  temperature  of 

from  one  hundred  and  seventy  to  one  hondred  and  eighty  degrees, 

Mui,when  granulation  begins,  is  reduced  to  one  hundred  and  sixty 

degrees,  and  gradually  to  one  hundred  and  forty-five  degrees. 

From  the  vacuum  pan  the  sagar  goes  to  a  heating  pan,  similar  to 

the  dissolving  pan,  where  it  is  raised  to  a  temperature  of  one 

hundred  and  eighty  degrees,  being  constantly  stirred  during  the 

heating,  and  is  then   drawn   ofi*,  and  poured  into  conical  iron 

BV)Qlds,  and  left  to  drain.     After  several  hours  the  loaves  are 

"liquored  "  by  pouring  in  at  the  top  a  perfectly  clear  solution  of 

pure  sugar,  which  efiectually  removes  every  remaining  particle  of 

coloring  matter.     If  necessary,  the  liquoring  process  is  repeated 

till  the  loaves  are  perfectly  blanched,  when  they  are  taken  to  a 

6team4ieated    drying-room    for  two   or   three   days;    are    then 

trimmed,  if  necessary,  in  a  lathe  ;  are  papered,  and  are  ready  for 

narket  as  the  best  quality  of  "  loaf  sugar."     The  draininga  from 

the  moulds,  trimmings,  etc.,  are  saved  for  the  manufacture  of 

inferior  grades  of  sugar. 

In  the  manufacturing  ot  crystal  and  crushed  sugar,  the  prelimi* 
naiy  processes  are  the  same  as  for  loaf  sugar,  but  raw  sugars  of 
an  inferior  quality  may  be  used.  The  vacuum  pans  are  larger, 
uid  for  the  formation  of  large  crystals  the  pan  is  first  partially 
^lled,  and,  as  crystallization  begins  and  continues,  fresh  liquor  is 
introduced  from  time  to  time,  till  the  process  is  complete.  The 
crystals,  whfle  in  a  semi-fluid  mass,  are  separated  by  means  of  a 
"centrifiigal  machine."  In  crushed  sugar  the  process  is  similar 
to  that  of  making  loaf  sugar,  excepting  that  the  filtration  is  less 
complete,  and  liquoring  is  dispensed  with.  Much  of  the  best 
^ite  sugar  now  sold  in  American  cities  is  sent  to  market,  not  in 
Wes,  but  in  small,  square-cut  lumps,  and  the  cut,  crushed,  and 
N^erized  sugar  is  put  up  in  barrels. 
15 
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Maplb  Sugab. 


The  mannfactuTe  of  maple  sagar,  which  has  been  carried  on  for 
more  than  one  hundred  years  in  New  England,  has  now  attained 
considerable  importance  in  that  sectioni  in  New  York,  in  Pennsjl- 
Tania,  in  Ohio,  in  Michigan,  and  in  other  northern  and  western 
states.  The  sugar  is  made  in  February  and  March,  from  the  sap 
of  the  sugar  maple.  Holes  three  fourths  of  an  inch  in  diameter 
are  bored  in  the  trees,  not  more  than  half  an  inch  into  the  wood  ; 
-elder  wood  split  tubes  are  inserted,  and  the  sap,  as  it  flows,  is 
caught  in  pails  or  troughs.  The  sap  is  boiled  oyer  an  active  fire, 
is  repeatedly  skimmed,  and  when  it  assumes  the  consistency  of 
sirup,  it  is  strained  through  woollen  cloths.  It  is  then  reboiled  to 
granulating  consistency,  when  it  is  poured  into  moulds,  from 
which  the  molasses  drains  away,  leaving  light-brown  cakes  of 
sugar.  Many  farmers  make  their  entire  supply  of  sugar  for  home 
consumption  from  the  maple ;  it  is  "  run  "  into  cakes,  for  sale  by 
grocers  and  confectioners  in  cities ;  and  it  is  susceptible,  by  refin- 
ing, of  conversion  into  pure  white  sugar. 

In  1856  the  seed  of  the  Ghii^se  sugar-cane,  or  sugar  variety  of 
.the  sorghum,  was  introduced  into  the  United  States,  and  its  culti- 
vation was  beg^n  somewhat  extensively,  especially  at  the  West, 
it  grows  readily  in  soil  and  climate  where  Indian  com  can  be 
raised,  but  will  not  ripen  perfectly  north  of  42^  north  latitude.  Like 
the  mulberry  and  petroleum,  sorghum  became  a  mania,  and  for  a 
year  or  two  the  papers  were  filled  with  accounts  of  its  production 
and  profit,  and  the  probability  of  its  ultimately  superseding  the 
sugar-cane  of  Cuba  and  the  South.  It  was  soon  discovered,  liow- 
ever,  that  its  chief  value  was  for  sirup,  from  one  hundred  and  fifty 
to  four  hundred  gallons  of  which  can  be  produced  to  the  acre, 
while  the  production  of  the  crystallized  cane  sugar  from  the  juice 
is  quite  small.  For  molasses,  or  sirup,  the  sorghum  cane  is  exten- 
sively cultivated,  and  in  some  sections  of  the  country  it  furnishes 
:almo6t  the  sole  supply  of  this  article. 

Quite  recently  successful  experiments  have  been  made  in  the 
United  States,  particularly  in  Illinois,  in  making  sugar  from  the 
French  white  sugar  beet.  The  manufacture  in  France  for  many 
years  past  has  been  extensive  and  profitable,  and  there  is  little 
doubt  that  it  may  become  an  important  industry  in  this  countiy- 
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■uccBssrcL   v»m  or   stsam  pibb  ehaikes.— 


tUKOBATBOrO   THKODOH   TUB    HOSB. THE    BKW   XBA    IB   BIOHTlHa    FUIE. 

Tbb  aervices  of  fire,  when  nndcr  man's  control,  are  bo  iaiportant 
lad  Tftlaable,  tliat  we  cannot  wonder  that  tlie  ancients,  with  the 
cUJd-like  tendency  of  pereonifying  the  objects  about  them,  should 
bare  ascribed  ita  discovery  to  the  ag«ncy  of  the  gods ;  or  that 
Kne  nations  of  the  Bast  should  have  worshipped  it  as  the  symbol 
of  the  divino  power  which  created  and  sustains  the  universe.  To 
the  race  of  mankind  while  still  in  tlie  pastoral  condition,  while 
living  in  tents,  and  in  sparscly-eettled  communities,  this  benefi- 
cent aspect  of  fire  is  more  readily  suggested.  But  when  with  in- 
creasing numbers  men  became  aggregated  into  cities,  and  industry 
)>eo<Mning  specialized,  greater  attention  and  labor  wore  bestowed 
■pen  tbeir  dwellings,  while  the  fruits  of  their  varied  toil  camo  to 
begiatkered  and  stored  in  vast  depositories,  tho  terrors  of  fire  as  a 
BUksteK,  ,88  a  raging  devourer  of  all  that  they  prized,  became 
acre  rividly  impreeaed  upon  their  minds,  and  fire  was  made  the 
ittnbttte.of  demons  rattier  than  of  divinities,  becoming  a  symbol 
of  deatrnctioii  rather  thui  of  service. 

"^  TiMtiigh  there  is  hardly  any  modem  city  which  has  not  sufllered 
kstA  MoflagntiOB.  of  greater  or  less  extent,  and  in  whoso 
^■liuji;  ii.  it  ie  old  enough  to  have  a  history,  some  destrnctive 
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fire  docs  not  form  an  cm  from  which  cidl^  artf  computed,  and  the 
memory  of  which  is  atill  preserved  amougf  the  old  survivors,  whc 
never  tire  of  recountinf  the  fearful  borrore  of  that  terrible  nighl 
when  the  horizon  was  lit  with  the  land,  flameB,  and  men  could 
wander  about  in  a  light  as  bright  ••  day,  wiUi  the  sad  conscious 
ness  that  it  was  made  by  the  deatnictioa  <rf  thcrir  homes,  yet  stil 
our  modem  cities  are  more  secure  tlwi  those  of  olden  times. 

In  the  advancing  maroh  of  humsftAomiiiioB  pver  the  earth,  mei 
have  come  to  use  for  the  constmctioii  of  their  habitations  th( 
more  incombustible  materials,  brick,  stone,  and  iron  replacing 
wood.  Yet  our  houses  are  still  yery  far  from  being  incombustible 
and  it  is  only  by  comparing  them  with  the  structures  made  en* 
tirely  of  wood,  which  formed  the  bulk  of  our  cities  during  the 
preceding  century,  that  their  advantage  in  this  respect  becomes 
apparent. 

The  number  of  cathedrals  built  of  stone,  which  have  been 
burned  by  the  woodwork  of  the  interior  finirii,  together  with  the 
total  destruction,  in  about  half  an  hour  after  the  fire  was  dis- 
covered,  of  the  Crystal  Palace  in  New  York,  which  was  con- 
structed of  iron  and  glass,  and  the  partial  burning  of  the  Crystal 
Palace  at  Sydenham,  built  of  the  same  material,  show  that  it  if 
diiOGicult  to  construct  a  building  which  shall  be  really  indestmctibk 
by  fire.  In  York  Cathedral,  for  example,  though  the  solid  atom 
walls  were  unii\jured,  yet  the  fiames  from  the  woodwork  inside, 
the  pews,  the  choir,  and  the  screens,  set  fire  to  the  woodwork  of 
the  noble  oak  roof,  covered  with  slate,  and  on  the  two  occasioni 
on  which  this  building  has  been  burned,  in  1829  and  in  1840, 
utterly  destroyed  it,  though  it  is  hung  at  an  elevation  of  over  oni 
hundred  feet  from  the  main  floor. 

In  the  New  York  Crystal  Palace,  the  pine  floors,  the  woodei 
stairs,  and  the  tables  for  the  exhibitora,  made  such  an  intense  heal 
«a8  to  fracture  the  glass,  and  fuse  much  of  the  iron  used  in  the 
construction  of  the  outside.  The  rapidity  with  which  tim  confla 
graiion  spread  was  surprising.  It  began  in  a  lumber-room,  qsec 
for  the  storage  of  benches  and  things  of  that  kind,  and  thongfa  al 
irat  it  could  have  been  extinguished  with  a  pitcher  of  water,  yel 
in  less  than  a  half  hour  it  had  reduced  the  entire  building  !•.  i 
shapeless  mass  of  ruins.  Once  started,  the  flames  ran  along  thf 
pitch  pine  floora,  which  had  been  drying  and  seasoning  ftr  a  jaai 
or  two,  as  though  they  were  so  much,  tinder,  and  Jbardl(f  tfbmpi 
time  for  the  throng  of  visitoro  who  were  present  wlieni  iM  !■ 
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be^an,  to  Bave  themselyesy  before  the  whole  buflding  feU  into 

nuns. 

The  great  fire  of  London,  in  1666,  lasted  foar  days  and  four 

nights,  and  reduced  five-sixths  of  the  city  to  ruins;  nor  was  this  the 

only  time  that  London  had  suffered,  almost  as  severely,  from  con* 
flagrations  which  the  inhabitants  had  found  too  powerful  to  re- 
strain,  thoogh  since  then  no  such  terrible  fire  lias  obtained  the 
mastery  of  means  in  use  for  controlling  it. 

In  this  country,  our  chief  cities  have  all  experienced  the  terrors 
of  a  great  fire;  and  the  recent  terrible  conflagration  in  Chicago,  oc- 
curred so  little  while  ago,  that  the  impression  it  produced  upon 
the  public  mind  has  not  yet  died  away.  In  Rome,  as  we  learn 
fnm  its  mention  by  some  of  the  ancient  Latin  authors,  an  in- 
vention called  a  sipho  had  been  made  for  the  purpose  of  putting 
ont  fires  when  they  occurred.  As  none  of  these  writers  has  hap- 
pened to  describe  it,  it  is  impossible  to  tell  how  it  was  con- 
structed ;  and  some  critics  have  thei*efore  thought  it  was  rather 
tn  arrangement  for  supplying  water  to  the  houses  for  domestic 
nse,  than  an  apparatus  for  putting  out  fires.  Even  if  it  was,  how- 
ever, the  germ  of  a  fire  department,  it  could  not  have  been  very 
effectual,  since  Seneca  remarks  that  the  houses  in  Rome  were  so 
high  that  when  they  took  fire  it  was  impossible  to  put  it  out. 

Though  the  Romans  built  aqueducts  for  the  supply  of  their 
cities  with  water,  yet  they  were  unacquainted  with  the  properties 
of  this  fluid,  and  that  in  enclosed  pipes  it  will  rise  to  the  level  of 
its  8ource,  so  that  their  aqueducts  were  carried  on  a  level,  often 
St  a  great  outlay  of  labor.  Yet  they  were  not  unacquainted  with 
the  use  of  pipes,  for  siphons  were  in  use  among  the  Egyptians  at 
a  very  early  age,  and  frequently  in  antiquity  were  used  for  drain- 
ing lakes,  or  transferring  water  from  one  reservoir  to  another,  over 
SD  intervening  obstacle. 

Though  the  houses  in  Rome  were  peculiarly  liable  from  their 
material  to  be  destroyed  by  fire,  and  they  had  a  supply  from  their 
aqueducts  which  was  much  larger  in  proportion  to  the  number  of 
their  population  than  modern  cities  generally  have,  yet  the  first 
^ggestion  for  using  water  as  a  defence  against  fire  was  made  as 
late  as  the  Empire,  by  the  architect  Apollodorus,  who  suggested 
tfee  use  of  a  kind  of  hose,  made  of  the  intestines  of  an  ox,  to 
^hich  was  attached  a  bag  filled  with  water.  By  pressure  upon 
tbe  bag,  the  water  could  be  forced  through  the  tube,  thus  ob- 
tained, and  raised  to  an  elevated  place.     His  suggestion  was 
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originally  made  for  the  purpose  of  supplying  water  to  besieged 
places,  which  were  exposed  to  the  arrows  and  fiery  darts  of  the 
enemy,  but  was  most  probably  used  also  for  fighting  fire. 

In  £uropei  during  the  middle  ages,  the  chief  means  used  as  a 
protection  against  fire  was  prevention.  The  curfew  bell  was  the 
signal  g^ven  in  the  early  evening  for  extinguishing  atl  ihe  fires 
used  for  domestic  purposes.  The  term  is  derived  from  the  French 
couvre/eu,  meaning  cover  up  the  fire. 

In  Germany,  during  the  fifteenth  and  sixteenth  centuries,  fires 
were  of  frequent  occurrence.  The  cities  of  that  country  were  in 
those  days  built  in  a  very  crowded  manner,  and  chiefly  of  wood. 
The  necessity  for  walling  the  towns  during  this  period,  in  order 
to  protect  their  inhabitants  from  the  raids  and  forays  of  the 
neighboring  barons,  who  maintained  their  wealth  by  preying  for- 
cibly upon  every  industrious  community  within  easy  reach,  obliged 
the  inhabitant^  of  the  towns  to  live  in  confined  quarters.  Besides, 
too,  at  this  time  the  sanitary  measures  used  in  our  cities  were 
ignored,  and  the  streets  were  so  narrow  as  to  be  frequently  little 
more  than  footpaths,  so  that  fire  was  easily  communicated  from 
the  houses  upon  one  side  to  those  on  the  other.  The  frequency 
of  destructive  fires  led  to  the  issue,  in  Germany,  during  these  cen- 
turies, of  numerous  ordinances  regulating  the  construction  of 
houses,  and  the  methods  to  be  used  for  preventing  fires. 

The  first  machines,  however,  intended  to  put  out  fires,  of  which 
we  have  any  accurate  notice,  were  in  use  in  Augsburg  in  1518. 
These  were  called  "  instruments  for  fires,"  and  "  water  syringes 
useful  at  fires,"  this  last  name  pretty  effectually  describing  what 
these  "  fire  engines  "  were.  The  Jesuit  Caspar  Schott  de- 
scribes one  of  these  which  he  saw  in  Nuremberg,  in  165*7,  and 
says,  that  forty  years  before  ho  saw  a  similar  one,  though 
smaller,  in  Konigshofen,  his  natal  city.  lie  describes  the  one  in 
Nuremberg  as  having  a  barrel  for  the  water,  eight  feet  long,  four 
feet  high,  and  two  feet  wide.  The  piston  was  forced  up  by 
twenty-eight  men,  and  threw  a  stream  of  water,  one  inch  in  diam- 
eter, a  distance  of  eighty  feet.  It  was  carried  about  on  a  sledge, 
ten  feet  long  and  four  feet  broad,  drawn  by  two  horses.  In  front 
it  had  a  short,  flexible  pipe,  by  which  the  stream  could  be  directed 
from  one  side  to  the  other. 

He  makes  no  mention  of  any  air  chamber  connected  with  it,  and 
eWdently  it  was  simply  an  enormous  syringe,  with  which  the 
^ater  was  driven  by  the   force  applied  to  the  piston.     Such  a 
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vuichiDO  mast  have  been  quite  clumsy  to  handle,  and  of  not  much 
cfficacj,  since  it  had  no  suction  pipe,  and  would  have'  to  be  filled 
when  its  charge  was  expended. 

In  1684  Perrault  describes  engines  in  use  in  Paris  for  eztin« 
guisbing  fires.  One  of  those  he  speaks  of  as  being  in  thQ  king's 
library,  threw  a  continuous  stream  of  water,  though  it  l^ad  but 
one  chamber;  and  as  this  is  supposed  to  have  been  done  by  the 
use  of  an  air  chamber,  this  account  is  said  to  be  the  first  mention 
of  the  use  of  Uiis  device  in  fire  engines.  In  1699,  a  special  officer 
was  appointed  by  ttie  King  of  France,  with  the  duty  of  construct- 
ing, and  keeping  in  repair,  and  using  at  fires,  the  seventeen 
*'  portable  pumps,"  "which  then  constituted  the  force  in  the  royal 
service.  In  1722  the  number  of  these  pumps  had  increased  to 
thirty ;  but  as  none  of  these  were  provided  with  separate  air 
chambers,  it  is  most  probable  that  the  one  previously  spoken  of 
did  not  have  any.  This  opinion  is  strengthened  by  the  fact,  that 
in  the  MSmoires  of  the  Academy  of  Sciences,  in  Paris,  for  the 
year  1725,  an  account  is  given  of  the  introduction  of  such  an  im- 
provement in  the  engines  at  Strasburg,  while  no  intimation  is 
given  that  those  of  Paris  were  built  with  the  same  device. 

About  the  year  1670,  hose  made  of  leather  were  invented  in 
Amsterdam,  by  two  natives  of  that  country,  named  Van  der  Ileide, 
and  the  immediate  introduction  of  their  use  showed  how  much  the 
necessity  had  been  felt  for  some  such  appliance. 

Having  afterwards  invented  the  suction  pipe,  the  same  inven- 
tors, in  1690,  published,  in  folio,  an  account  of  their  improve- 
ments, under  the  title  Beschrijving  der  nieuwijkis  uUgevonden 
Slang-Brand'SpuUen,  This  volume  was  handsomely  illustrated 
with  plates,  the  first  seven  of  which  represented  conflagrations,  at 
which  the  old  engines  had  been  used  with  but  little  or  no  efifecc, 
while  the  last  twelve  depicted  more  recent  fires,  which  had  been 
extinguished  by  the  use  of  the  new  engine,  and  showed  the  work- 
ing of  the  machines.  The  details  of  the  construction  of  the  new 
engine  are  not  given. 

In  England  it  was  a  long  time  before  the  improved  methods  of 
extinguishing  fires  were  introduced  from  the  continent.  At  the 
end  of  the  sixteenth  century,  the  only  apparatus  in  use  in  London 
was  a  kind  of  hand  syringe,  holding  about  two  or  three  quarts  of 
water.  Some  of  these  are  still  preserved  in  the  vestry-room  of 
St.  Dionis  Backchurch,  in  Fenchurch  Street,  London.  These  re- 
quired three  men  to  work  them.     One  man  on  each  side  held  the 
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"  engine  **  in  his  hands,  while  the  third  pressed  up  the  piston,  and 
forced  out  the  water  in  a  stream.  When  discharjg^d,  they  were 
filled  by  taking  out  the  piston,  and  immersing  the  "  engine  *'  in 
the  water. 

These  syringes  were  afterwards  fitted  into  a  portable  cistern, 
and  the  pistons  arranged  to  be  worked  with  levers.  This  arrange- 
ment continued  in  use  until  they  were  supplanted,  about  the  end 
of  the  seventeenth  century,  by  a  new  engine,  invented  and 
patented  by  Newsham.  This  was  a  cistern  mounted  upon  wheels. 
It  was  provided  with  a  suction  hose,  pumps,  and  an  air  chamber. 
The  suction  pipe  was  furnished  with  a  spiral  of  metal  to  keep  it 
distended  when  the  air  in  it  was  exhausted,  so  as  to  prevent  its 
collapsing  before  the  water  was  drawn  up  into  it.  It  had  also  a 
strainer,  and  when  it  could  not  be  conveniently  used,  water  was 
supplied  to  the  cistern  by  being  brought  in  buckets. 

During  the  eighteenth  century,  and  until  the  commencement  of 
this,  the  fire  engine  remained  the  same,  in  general  character,  as 
the  one  just  described.  Several  improvements  were  made  in  the 
manner  of  working  it,  but  it  remained  the  same  in  principle.  An 
improvement  made  in  the  early  part  of  this  centuty  consisted  in 
arranging  twelve  force  pumps  about  a  central  air  chamber.  Each 
of  these  pumps  could  be  worked  separately,  and  only  one  man  was 
required  for  each  pump,  so  that  the  engine  could  be  operated 
without  waiting  for  the  entire  complement  of  men  to  arrive.  It  is 
said  to  have  surpassed  any  other  engine  of  the  time  in  its  capacity 
for  throwing  water,  even  when  working  with  a  smaller  number  of 
men. 

During  the  early  half  of  this  century,  and  before  the  successful 
application  of  steam  to  fire  engines,  as  still  in  many  of  the  small 
towns,  the  engines  in  use  consisted  of  two  vortical  double-acting 
force  pumps,  or  sometimes  four  single-acting  pumps,  with  an  air 
chamber.  These  pumps  are  worked  by  brakes,  consisting  of  a 
long  handle,  worked  parallel  with  the  engine,  and  enabling  many 
men  to  work  them  together,  and  these  engines  are  provided  with 
separate  hose  camiages,  upon  which  a  longer  or  shorter  length 
of  hose  is  carried,  rolled  upon  a  reel ;  and  with  them  are  also  pro- 
vided long  ladders,  and  hooks  placed  upon  long  poles,  which  are 
carried  upon  separate  carriages,  and  are  used  for  pulling  down  the 
damaged  walls  of  a  building,  or  for  other  purposes. 

In  the  United  States  these  engines  are  worked  generally  by 
volunteer  companies,  who  are  usually  made  exempt  from  militaiy 
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4]utj»  and  are^^  however,  more  or  less  dependent  upon  the  state, 
flind  subject  to  the  control  of  state  officers.  The  friendly  emulation 
encouraged  between  these  companies  has  led  to  their  taking  great 
pride  in  the  excellence  of  their  engines,  and  these  aire  frequently 
sidmirable  specimens  of  mechanical  workmanship,  and  beautifully 
ornamented. 

In  Paris  the  service  at  fires  is  performed  by  a  regularly  con- 
stituted body  of  men,  under  the  control  of  the  government.    They 
^re  uniformed,  are  provided  with  various  apparatus  for  saving  the 
lives  of  persons  in  danger  from  a  conflagration,  and  are  trained 
systematically  in  all  kinds  of  gymnastics,  so  as  to  be  able  to 
sfford  assistance  in  cases  of  difficulty.     Members  of  this  force  are 
detailed  at  each  of  the  theatres,  and  other  places  of  public  meet- 
ings, in  order  to  be  on  hand  in  case  of  an  emergency. 

In  London  the  fire  service  is  in  the  pay  of  the  insurance  com- 
panies, and  is  regulariy  organized,  provided  with  apparatus,  and 
is  very  efficient.  At  first  the  suggestion  to  introduce  steam  fire 
engines  to  replace  those  worked  by  hand  met  with  great  opposi- 
tion from  the  organized  volunteer  fire  companies  of  this  country, 
b^t  the  indisputable  benefits  of  their  introduction  render  it  cer- 
tain that,  in  time,  wherever  they  can  be  used,  they  will  replace 
tlte  old  method  of  hand  engines. 

The  first  attempt  to  produce  a  fire  engine  which  should  work 

by  steam  was  made  by  Mr.  Braithwaite,  of  London,  England,  in 

1830.   His  first  engine  weighed  a  little  over  five  thousand  pounds, 

^d  had  not  quite  six  horse  power.     The  boiler  was  upright,  and 

generated  steam  in  twenty  minutes.     It  could  throw  about  one 

bnndred  and  fifty  gallons  a  minute  from  eighty  to  ninety  feet  high. 

In  1832  Mr.  Braithwaite  built  a  second  engine,  constructed  upon 

the  same  general  principles,  for  the  King  of  Prussia. 

The  great  fire  of  1835,  in  New  York  city,  excited  attention  to 
the  inadequacy  of  the  means  then  in  use  to  control  a  conflagration, 
wd  premiums  were  oflered  for  plans  of  steam  fire  engines,  and 
^1841  a  number  of  insurance  companies  associated  themselves 
together,  and  contracted  with  Mr.  Hodges  for  the  construction  of 
Bttch  an  engine.  This  engine,  when  finished,  performed  excellent 
wrvice  at  fires  upon  several  occasions,  but  was  found  too  heavy, 
*od  it  was  therefore  sold. 

The  merit  of  having  first  successfully  introduced  the  use  of  the 
^am  fire  engine,  and  having  organized  the  fire  department  upon 
^  basis,  in  a  way  which  has  secured  an  efficiency  never  before 
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attained,  belongs  to  the  city  of  Cincinnati.  The  -first  Bteam  fire 
engine  used  there  was  designed  and  constructed  bj  Mr.  A.  B. 
Latta,  in  the  early  part  of  1853.  This  was  a  very  powerful  engine, 
weighing  abotit  twelve  tons ;  and  though  its  own  steam  was  ap* 
plied  to  its  wheels  as  a  propelling  force,  yet  it  required  four 
horses  to  drag  it.  The  next  year  he  built  two  others  of  the  same 
kind,  but  the  machines  now  in  use  do  not  depend  upon  the  steam 
as  an  aid  to  their  propulsion,  while  the  weight  of  many,  in- 
cluding the  water  in  their  boilers,  has  been  reduced  to  less  than 
five  tons,  so  that  they  are  easily  hauled  by  two  horses. 

In  1859  a  steam  fire  engine  was  built  in  New  York,  to  be  drawn 
by  hand.  Its  weight  was  but  little  over  five  thousand  pounds,  and 
yet  it  discharged  nearly  five  hundred  gallons  a  minute,  throwing 
a  stream  measuring  one  and  one-eighth  inches  ta  a  height  of  one 
hundred  and  eighty-five  feet.  The  use  of  steam  fire  engines,  being 
thus  successfully  inaugurated,  has  extended  in  every  direction,  and 
the  ingenuity  of  inventors  has  been  chiefiy  turned  towards  improv- 
ing the  appliances  used  in  connection  with  them,  so  that  the  effi- 
ciency of  our  apparatus  for  controlling  fires  shall  be  increased,  and 
a  greater  economy  of  labor  be  secured,  with  the  same  or  less  ex- 
penditure of  force. 

The  materials  now  at  hand  for  forming  the  stock  of  a  well  or- 
ganized and  provided  fire  department  compare  with  those  in  nse 
in  the  days  of  "  hand  syringes,^'  very  much  as  the  modem  steam 
ship  compares  with  the  canoe  with  which  the  aboriginal  savage 
navigated  our  streams,  or  as  the  locomotive  with  its  train  of  palace 
cars  compares  with  the  journeys  on  foot  made  by  the  same  people. 

A  visit  to  the  establishment  of  Albert  F.  Allen,  of  Providence, 
would  furnish  the  reader  with  the  best  data  for  making  such  a 
comparison.  Here  a  fire  department  can  find  everything  needed 
for  their  purposes,  from  a  steam  fire  engine  down  to  a  hose 
wrench.  Mr.  Allen  has  himself  done  much  to  improve  the  appli- 
ances in  use  by  the  fire  department,  and  having  practical  experi- 
ence of  what  was  needed  to  pei*fcct  the  arrangements  for  subduing 
a  conflagration,  he  has  turned  his  inventive  abilities  towards 
supplying  them,  and  has  succeeded,  though  still  a  young  man,  in 
establishing  for  himself  a  reputation  as  the  leading  inventor  of  the 
country  in  this  department,  and  for  his  house  as  the  representa- 
tive  house  in  the  United  States  for  its  special  branch  of  business. 

In  1867  he  patented  an  ^'  escape  valve  coupling,''  which 
operated  with  a  hand  wrench,  and  was  the  first  step  in  the  maeh 
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needed  direction  towards  giving  the  hosemen  control  over  the  de- 
livery of  water  from  the  pipe,  preventing  thus  the  unnecessary 
flooding  of  water,  and  also  diminishing  the   unnecessary  strain 
upon  the  hose.     Ilis  next  invention  was  a  "  signal  hose  wrench/' 
^which  was  a  necessity  for  operating  the  escape-valve  coupling 
quickly  enough  to  establish  a  signal ;  the  signal  hose  wrench 
turning  cither  way,  and  not  requiring  to  be  changed,  like  the  old 
forin  of  w'rench.     In  1869,  he  patented  an  improved  screw  coup- 
ling', and  an  improved  spray  nozzle.     The  wide  acceptance  these 
have  met  with  show  at  once  the  need  there  was  for  such  improve- 
ments, and  how  .these  supplied  it. 

The  improved  screw  coupling  is  an  ingenious,  though  simple 
invention,  which  may  be  descnbed  as  consisting  of  a  male  and 
female  "  butt,"  the  former  of  which  is  constituted  of  a  band  and 
a  " tail-piece/' ihe  latter  of  a  band,  tail-piece,  and  swivel;  the 
bands  being  made  each  with  an  inside  shoulder,  on  which  fine 
threads  are  cut.   The  aorew  ends  of  these  butts,  to  which  threaded 
shanks  to  match  are  attached,  are  firmly  screwed  together,  form- 
ing a  perfect^  tight  joint,  through  which  it  is  impossible  for  a 
particle  of  leakage  to  occur,  and  effectually  capping  the  ends  of 
the  hose,  pievenling  all  moisture  from  entering  either  from  the 
outside  or  indde  at  the  end  of  the  hose,  between  the  lining  and 
covering  of  a  rubber  hose,  for  example,  when  used,  thus  prevent- 
ing the  destruction  of  the  same  by  mildew  and  rot.     The  coup- 
ling is  also  provided  with  a  very  essential  guide,  or  ''  blank," 
which  protects  the  end  of  the  thread  when  dragged  over  pave- 
njcntfi,  etc.,  and  which,  when   placed   in   the  swivelled  female 
coupling,  acts  as  a  guide,  preventing  the  crossing  of  the  threads, 
wd  enabling  the  butts  to  be  coupled  instantly,  as  well  in  the 
tlwk  as  in  the  light.     The  screw  coupling  is  the  only  reliable  one, 
the  fancy-clutch  coupling  and  like  devices  being  now  entirely  dis- 
carded in  experienced  fire  departments.     The  improved  screw  and 
ring  coupling  of  Mr.  Allen  is  the  only  one  which  has  never  been 
"blown  off,"  or  detached  from  the  hose  under  pressure. 

The  "  spray  nozzle  "  is  a  most  admirable  contrivance,  by  which 
^c  pipeman  is  protected  from  the  heat  of  a  raging  fire,  so  that  he 
^  approach  close  up  to  it,  and  direct  the  stream  of  water  where 
^t  will  prove  most  effective.  The  spray  from  this  nozzle,  rising  in 
we  shape  of  a  cone,  places  a  watery  screen  between  the  pipeman 

J*nd  the  heat  of  the  fire,  while  at  the  same  time  driving  back  the 
waoke,  and  securing  him  a  supply  of  fresh  air.     Nor  does  its  use 
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rrhe  object  of,  this  automatio  relief  valve  ia  first  to  place  the 
control  of  the  supply  of  water  under  the  immediate  direction  of  the 
pipeman.      He  is  stationed  at  the  point  where  he  can  see  how 
much  water  is  required,  or  whether  the  supply  is  too  grestt,  and 
by  a  simple  motion  of  the  hand  he  notifies  the  engineer  whether  to 
increase  or  diminish  the  supply  of  water,  or  the  force  of  the  stream. 
This  method  of  telegraphing  by  the  stream  of  water  was  first  sug* 
^dted  to  Mr.  Allen's  mind  when  he  invented  his  escape  valve 
coupling.     By  this  invention  the  hosemaa  having  the  power  to 
instantly  lessen  or  increase  the  size  of  the  stream,  by  opening 
and  closing  the  coupling,  he  found  that  such  increase  or  diminu* 
tion  affected   in  a  few  seconds   tho  fhrther  end  of  the  stream. 
With  the  invention  of  the  automatic  relief  valve,  this  system  of 
telegraphing  has  been  perfected.     Tho  pipeman  by  a  motion  of 
his  hand  can  instantly  stop  the  stream  of  water,  and  as  instantly 
commence  it  again,  abd  with  the  atoppage  of  tho  water,  the 
automatic  relief  valve,  which  has  been  kept  closed  by  the  velocity 
of  the  stream  upon  a  hydraulic  lever^  is  instantly  opened  by  the 
pressure  of  the  water ^qpon  the  relief  valve;  and  the  supply  of 
water  is  directed  froni  tile  relief  vahre  to  tfae  suction  pipe,  and 
thus  circulates  without  entering  the  boee,  nntB  the  pipeman,  open- 
ing the  nozzle  again,  the  current  of  water  upon  the  hydraulic 
lever  closes  the  relief  valve  iostantaaeously,  and  the  water  again 
flows  through  the  hose  at  the  pipe. 

As  the  stream  ia  cut  off,  and  the  valve  openedi  the  ftUing  of  the 
hydraulic  lever  moves  a  hammer  which  strikes  a  gong,  and  thus 
gives  notice  to  the  engineer.  By  a  simple  set  of  prearranged  sig- 
nals, it  is  thus  easy  for  the  pipeman  to  commmiioate  with  the  en- 
gineer, and  notify  him  either  to  increase  or  <Htninuili  the  supply. 
At  the  same  time  also,  when  tho  stream  is  cut  off  by  the  pipeman, 
the  action  of  the  automatic  valve  cnts  off  the  supply  to  the  hose, 
thus  stopping  the  strain  upon  it,  without  stopping  the  action  of 
the  engine.  The  importance  of  this  invention,  which  thus  intro- 
daces  a  unity  of  action  between  the  two  ends  of  the  line  of  hose, 
pi^cally  enabling  the  pipeman  and  the  engineer  to  converse  with 
6»ch  other,  however  far  they  may  be  separated,  will  be  evident  at 
•  glance  to  any  one  practically  acquainted  with  the  working  of 
^  engines,  while  its  value  will  be  equally  evident  to  those  who 
h*Te  suffered  at  fires  by  the  destruction  of  goods  flooded  with 
^»ter,  on  account  of  the  delay  which  heretofore  existed  in  the 
'''^**'munication  between  the  pipeman  ^i|;^d  the  engineer. 
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The  fire  department,  thna  armed  with  encb  scientific  applimces 
as  the  epray  nozzle  and  the  automatic  relief  valve,  can  approach 
the  BCat  of  tlie  fiercest  conflagration,  and  without  any  waste  of 
water,  apply  the  deluge  furnished  by  the  steam  engines,  in  the 
most  economic  and  efficacious  manner. 

Through  the  whole  range  of  modem  invention,  by  which  man- 
kind to-day  apply  their  scientific  knowledge  of  the  properties  of 
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matter  to  furthering  their  needs  for  comfort  and  protection,  there 
is  no  more  striking  and  pleasing  example  than  this,  by  which  the 
dominion  of  human  energy  over  the  raging  destraction  of,  fire 
appears.to.be  almost  entirely  secured;  and  it  is  a  pleasure  to 
extend. the.  knowledge  of  such  valuable  inventions  among  those 
who,  ore  to  be  bo  benefited  by  their  introduction  into  practical 
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Trk  bniBh,  as  a  ntensU  in  modem  industry,  and  as  also  an 
Appliance' of  daily  life,  holAa  a  moch  more  important  position  than 
la  usually  supposed.  The  clcanlinesB  and  propriety  of  modern 
civilization  can  almost  be  said  to  be  baaed  on  tlio  brusli.  In  ttie 
care  of  our  persons,  our  clothes,  our  houses,  our  furniture,  our 
streets,  onr  carnages,  oar  public  conveyances,  our  live  stock,  wc 
have  a  constant  need  of  brushes ;  and  for  tlieso  various  purposes 
tbey  are  prepared  io  as  various  forms,  and  from  as  various  mar 
teriala. 

We  rise  in  the  morning,  and,  —  prepared  to  meet  our  fullows 
bf  the  use  of  the  ilesh  brush,  tlic  linir  brush,  tlie  nail  brush,  the 
luuth  bm^,  —  we  robe  ourselves  in  well-brushed  clothes,  put  on 
oar  brushed  shoes,  and  descend  over  l>rut<liDd  stairways  to  break- 
out in  a  room  that  has  been  well  brushed,  and  swept.  In  the 
preparation  of  the  painted  china  upon  which  wo  eat,  a  brush  has 
pUjed  a  necessary  part ;  the  burnished  urn  is  an  evidence  of  its 
ue;  and  when  the  meal  is  eaten,  a  brush  removes  the  fragments 
Ihit  remain.  Thence,  through  streets  which  have  been  cleaned 
*ith  brashes,  we  go  to  offices  kept  clean  by  the  use  of  similar 
■ppUkDcea ;  and  thus  we  pass  down  the  well-brushed  pathway  of 
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life,  to  take  final  refiige  in  9  C(dEb  wfafcli  has  bfiBn  varnished  by  a 

brush.  y 

Our  brushes  are  often  made  of  brietles,  but.  bristle  and  brusli 
are  both  derived  firom  the  aame  root;  and  the  fox's  brush,  the 
bristling  bayonets  ef  an  army,  the  fear  of  an  approacliing  brusii 
which  leads  us  to  brush  up  our  wits,  and  devise  some  metliod  of 
escaping  it,  all  show  how  the  uae  of  language  changes,  and 
words,  by  the  effect  of  imagination  or  compariBon,  come  to  be 
used  in  metaphorical  and  fanciful  senses. 

The  use  of  brushes,  has  gi*eatly  incroascd  in  modem  times ;  and 
it  is  a  singular  fact  in  this  branch  of  manufacture,  that,  while  the 
demand  for  brushes  seems  to  be  capable  of  indefinite  extension^ 
the  supply  of  the  bristles,  the  chit*f  material  of  which  they  arc 
made,  does  not  appear  to  be  capable  of  anything  like  a  propor 
tionate  increase.  This  difficulty  in  the  practical  working  of  the 
theory  of  supply  and  dem^iid  i3.  met  hy  an  increase  in  the  price 
of  brushes,  by  which  the  consamption  is  checked,  and  by  eon 
stantly  impressing  into  the  service  new  materials  fbr  their  mauu 
facture. 

Among  the  nations  of  antiquity,  brushes,  as  we  have  them  now 
were  unknown,  and  for  the  purposes  to  which  we  apply  them 
they  used  various  substitutes.  Among  the  Greeks  and  Romam 
the  comb  was  used  for  dressing  the  hair,  and  they  probably  had 
some  appliance  to  partially  take  the  place  of  the  brush.  The 
Roman  ladies  were  very  particular  in  their  head-dresses — plaiting, 
crimping  and  frizzling  their  hair,  and  supplementing  its  limited 
supply  with  even  a  greater  variety  of  materials  than  our  ladiee 
now  use.  So  desirous,  also,  were  tbe  fashionable  ladies  of  thai 
time  to  have  their  hair  dressed  always  in  the  latest  style,  thai 
their  portrait  busts  were  so  arranged  that  the  portion  represent 
ing  the  head-dress  could  be  removed,  and  replaced  with  a  portion 
made  to  fit  and  representing  the  latest  style  of  hair-dressing  ac 
the  fashions  changed. 

For  the  flesh-brush  which  we  use,  the  Romans  had  a  metallic 
scraper,  called  a  strigil,  which  was  curved,  and  numerous  speci- 
mens of  which  have  been  preserved,  and  are  npw  to  be  seen  in 
our  museums. 

In  the  middle  ages  the  comb  was  also  the  chief  implement  used 
in  the  toilet  of  the  hair,  and  it  was  made  of  fine  materials, 
such  as  ivory,  oflen  of  the  precious  metals,  and  was  handsomely 
carved  and  decorated. 
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Xn  modem  times,  however,  brushes  are  made  of  a  great  variety 
of  materials,  according  to  the  purpose  for  which  they  are  to  be 
usod,  and  varying  in  their  stiffness.  Brushes  for  scrubbing  the 
sarfaces  of  metals  are  made  of  wire.  Brushes  of  twigs,  rattan, 
wliulebone,  and  wood  are  used  for  coarse  work,  and  so  on  up  to 
those  made  of  the  finest  and  most  carefully  selected  hair,  for 
artists'  use,  and  of  choice  feathers  for  dusting. 

Most  probably  many  of  these  materials  were  used  in  all  times 
for  similar  purposes ;  but  the  use  of  bristles  belongs  to  quite  a 
modem  date  in  history. 

The  bristles  used  in  brushes  are  chiefly  those  obtained  from  the 
ho^ ;  and  of  these  the  best  are  obtained  from  the  wild  hogs  in 
the  north  of  Europe,  the  largest  proportion  coming  from  Russia, 
this  country  contributing  nearly  five-sixths  of  the  entire  supply. 

The  demand  in  this  country  has  more  than  doubled  in  the  past 
three  years.  Besides  bristles,  the  hair  of  the  badger,  the  squir- 
rel, the  sable,  the  bear,  the  horse,  and  other  animals,  is  used  for 
making  brushes.  For  artists'  pencils  the  hair  of  the  ichneumon  is 
used,  while  a  portion  of  the  supply  is  furnished  from  the  hair  cut 
from  the  ears  of  cows.  In  fact,  it  would  appear  that  the  hair 
from  any  animal  whose  skin  produces  straight  hair  may  yet  be 
used  for  this  purpose.  The  supply  may  be  so  much  increased, 
without  any  fear  of  outstripping  the  demand,  that  invention  and 
experiment  are  busy  at  work  devising  new  methods  of  treating 
the  hair,  so  as  to  overcome  the  technical  difficulties  which  have 
heretofore  stood  in  the  way  of  its  use  for  this  purpose. 

The  cheaper  materials  for  brushes,  which  do  not  require  much 
elasticity,  and  which  are  used  for  the  coarser  work,  such  as  rat- 
tan, whalebone,  or  shavings  of  wood,  form  but  a  small  part  in 
the  general  trade  of  the  country. 

For  the  finer  brushes,  however,  the  first  thing  necessary  is  to 
wcure  the  animal  which  is  to  furnish  the  material.  This  industry 
of  itaelf  furnishes  occupation  to  innumerable  hunters,  scattered 
•H  over  the  surface  of  the  globe.  The  animal  being  caught,  and 
Ma  hair,  or  bristles,  as  the  case  may  be,  being  shaved  off*,  only 
^  preliminary  step  has  been  taken  in  preparing  the  material 
obtained  for  being  converted  into  brushes. 

As  the  bristles  are  received  by  the  manufacturer,  though  they 

Diay  appear  to  have  been  carefully  washed  and  cleaned,  yet  they 

Have  to  go  through  an  elaborate  cleansing  process  before  they 

^  really  fitted  for  his  purpose.     The  necessity  for  doing  this 
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thoroughly  makes  the  item  of  soap  a  by  no  means  inconsiderable 
one  iu  an  estimate  of  the  cost  of  production  of  brushes. 

Then,  or  before  being  washed,  the  bristles  are  sorted  according 
to  their  color,  unless  they  are  obtained  by  the  manufacturer  in 
this  condition.  Tlie  classification  thus  made  is  into  white,  black, 
gri^,  yellow,  and  lilies,  or  pure  white.  The  white  are  thea 
bleached  with  sulphur,  or  by  other  chemical  agents,  and  the 
bristles  aie  again  sorted,  according  to  their  length  and  their 
quality. 

The  process  for  doing  this  is  simpler  than  it  would  seem.  A 
bunch,  of  them  is  taken  in  the  hand  and  passed  through  a  species 
of  comb,  which  catches  and  removes  the  coarser  bristles.  By 
repeating  this  process,  using  each  time  a  finer  comb,  the  bristles 
are  assorted  into  heaps  of  as  many  different  sizes  as  desired. 
C^e  must  be  exercised,  during  this  process,  to  keep  them  always 
arranged  in  a  uniform  way,  all  of  the  large  ends  or  the  small  ends 
pointing  the  same  way.  This  process  of  combing,  which  is  tech- 
nically called  dragging,  is  done  upon  benches,  upon  which  the 
con)b9  are  fixed. 

When  the  bristles  are  thus  assoiled  they  are  then  ready  for  the 
brush-makers.  In  the  process  of  brush-making  each  operator 
makes  his  certain  special  variety  of  brush.  There  is  no  division 
of  labor,  but  the  entire  process  is  done  by  a  single  hand,  except 
in  the  cases  where,  as  with  hair  brushes  and  some  other  kinds, 
the  brushes  have  to  pa^s  afterwards  into  the  hands  of  a  cabinet- 
maker to  be  finished  for  market,  by  having  backs  glued  on  them. 

The  packing,  papering,  labelling,  and  other  processes  of  pre- 
paring them  for  shipment,  are  generally  done  by  boys  or  girls.  In 
arranging  tlie  fibres  for  paint  brushes  of  all  kinds,  the  chief 
object  is  to  so  place  them  that  their  ends  shall  come  to  a  central 
point;  and  in  the  finer  kinds  of  brushes,  especially  those  to  be 
used  by  artists,  skill  iu  manipulation  is  required  to  do  this  suc- 
cessfully. 

In  making  other  kinds  of  brushes,  in  which  the  bristles  are  set 
ii»to  holes  bored  into  backs  of  any  various  material,  the  bunches 
of  bristles  are  dipped  into  hot  pitch  or  glue,  then  tied,  dipped 
again,  and  quickly  inserted  in  the  holes  prepared,  where  a  twistr 
ing  motion  is  given  them,  and  the  hardening  of  the  pitch  aecnres 

them. 

A  stifier  brush  is  made  by  doubling  the  bristles,  bo  tiiat  it 
makes  a  loop,  with  the  two  points  projecting. 
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In  other  brashes  the  hristletf  atre  ihsfleiied  with  wire.  Th^ 
bidn  baviog  been  prefMkred,  with  hole^i  bei%d  in  them,  s  bit  of 
wire  bent  into  a  loop  is  passed  thi^ough  the  hole,  and  a  nnmbei' 
of  the  looped  bristies  being  placed  in  it,  the  wire  is  drawn  baOk/ 
bringing  the  bristles  into  the  hole.  The  process  is  repeated  until 
ill  the  holes  are  filled,  when  the  wire  is  seonred. 

For  the  best  tooth-brushes  a  silver  wire  is  need. 

This  process  is  called  dtamng  &ie  brisHes,  and  an  expert  hand 
ctn  fill  five  hundred  holes  an  hour,  though  one  hundred  is  nearer 
the  general  average.  Wheite  the  brufl^  is^to  be  used  for  acids,  of 
other  substances  which  would  tend  to  corrode  the  wire,  a  string 
is  used  in  its  place.  Another  method  of  drawing  the  bristies  is 
to  h&ve  the  back  prepared  with  the  holes  bored  not  quite  through 
it,  tod  crossed  by  other  holes  bored  transversely  through  the 
ndes;  the  bristles,  being  then  inserted  into  the  holes,  are  secured 
hj  wires  thrust  through  the  transverse  holes.  These  holes  are 
tiien  stopped  up  by  plugs  of  the  same  material  as  the  backs,  so 
that  frequently  they  cannot  be  seen,  and  the  brush  appears  to  be 
atde  of  a  single  solid  piece. 

The  delicate  brushes  for  artists  are  made  by  taking  the  delicate' 
hairs  from  the  furs  of  animals,  which  are  sufficiently  soft,  and 
*''"^g>ng  them  into  a  bundle  of  the  proper  shape ;  they  are  then 
^ned  and  run  through  the  larger  end  of  a  quill  until  they  pro* 
ject  sufficientfy  beyond  the  other  end.  The  quill  having  been 
Doaked  beforehand,  in  order  to  enlarge  it,  shrinks  sufficiently  on 
^tying  to  hold  the  brush  securely.  Brushes  of  this  kind  arc  also 
often  made  by  being  mounted  in  metallic  caps. 

Round  brushes,  for  washing  bottles  and  other  cylindrical  ves- 
wIb,  are  made  by  fastening  the  bristles,  which  project  upon 
Iwth  sides,  between  two  wires,  which  are  then  firmly  twisted 
together. 

The  chief  manufactory  of  brushes  in  the  United  States,  and, 
BK)rt  probably,  the  largest  single  estiblishment  of  the  kind  in  the 
^d,  is  that  of  B.  Clinton  &  Co.,  of   Philadelphia.     In  this 
^itahlishment  brushes  of  every  sort  and  kind  are  made.     The  fol- 
lowing items  from  Messrs.  Clinton  A  Co.'s  price  list  will  show 
the  variety  of  the  wares  they  produce :  Ground  paint  brushes  of 
>B  kinds,  wire-bound  varnish  brushes,  sash  brushes,  plasterers' 
brushes,  nail  brushes,  painters'  dust  brushes,  kalsomine  brushes, 
Itiod  scrubs,  shoe  brushes,  sweeping  brushes,  counter  dusters, 
double  dusters,  window  brushei^  shaving  btushes,  crumb  brushefs. 
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which  results  always  from  the  exercise  of  good  judgment,  he 
ohtained  the  help  of  a  good  natural  mechanic  who  has  continued 
with  him  until  this  day. 

Having  met  with  the  success  which  attends  indomitable  busi* 
0688  energy,  when  united  with  conscientious  pride  in  maintaining 
the  excellency  of  the  work  produced,  Mr.  Clinton  felt  finally 
able  to  treat  his  family  to  the  luxury  of  a  piano.  As  it  was 
being  brought  into  his  store,  on  Chestnut  Street,  he  overheard 
one  of  bis  workmen  saying,  "There  goes  the  sweat  of  our  brows.  ^ 
"No,  George,"  he  replied;  "  yours  goes  down  your  throat;  this 
is  what  represents  mine." 

Sach  a  candid  statement  of  the  truth,  unaccompanied  with  any 
of  the  pretentious  dignity  which,  founded  simply  upon  pride  of 
parse,  fails  to  recognize  the  humanity  of  all  those  connected  with 
OS,  regardless  of  their  different  social  conditions,  had  its  natural 
effect.  The  next  day  "  George "  took  occasion  to  remark  to 
Mr.  Clinton  that  he  was  right ;  and  from  that  day  having  resolved 
upon  following  a  difierent  course  himself,  he  has  now  in  his  pos* 
session  a  comfortable  property  which  he  has  saved  instead  of 
squandering. 

The  course  of  thought  and  action  indicated  by  this  anecdote 
Mr.  Clinton  has  constantly  followed  in  his  relations  with  those  in 
bis  employ.     Recognizing  the  rights  of  labor,  he  applauds  instead 
of  condemning  its  endeavors  to  improve  its  condition  ;  and,  feel- 
ing that  the  interests  of  employers  and  employed  are  the  same, 
instead  of  being  antagonistic,  he  takes  an  interest  in  the  welfare 
of  his  workmen,  and  has  so  organized  the  work  in  his  manufac- 
tory, that  each  workman  can  make  higher  wages  than  elsewhere. 
Inhere  is  but  little  doubt  that  the  unity  of  purpose  thus  introduced 
into  all  the  operations  of  the  firm  has  been  in  a  great  measure  the 
chief  cause  of  the  successful  career  of  the  enterprise. 

The  supply  of  brushes  provided  by  the  government  for  its 
Havy-yards,  its  forts,  workshops  and  oflSces,  is  chiefly  obtained 
from  Messrs.  Clinton  &  Co.;  and  this  test  of  their  excellence 
shows  how  highly  they  rank  in  the  market  of 'the  world. 

In  the   commencement  of   his  industrial  career   Mr.   Clinton 

^^\li  imported  brushes,  of  certain  kinds,  at  the  rate  of  two  dol- 

^  and  a  quarter  the  dozen ;  but  in  a  few  years,  by  the  organiza^ 

^u  of  the  manufacture,  he  imported  the  material,  and  produced 

^hes  of  the  same  kind  which  he  sold  at  the  rate  of  nine  dol- 

^»  gross. 
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Coin>AOK  is  tho  gcncrul  term  for  all  kinds  of  hemp  rope,  from 
ttblea  twelve  incliea  in  circumference,  and  weighing  more  than 
tiiree  thousand  pounds  in  a  length  of  one  hundred  and  twenty 
btlioms,  to  a  common  clutlies  liue,  and  is  especially  applied  to 
ihip  rigging.  Rude  ropes  of  some  kind  —  made  from  bark,  wuod 
fibres,  vines,  leathern  thongs,  willow,  flax,  and  other  materials  — 
hiTe  been  known  in  all  ages,  and  amoFig  all  peoph-s,  for  ropes  and 
conls  were  among  the  earliest  niuchanicul  necessities  of  man. 

The  hialoiy  of  the  introduction  and  progress  of  the  manufacture 
rf  cordage  in  America  is  inturcsting.  It  was  one  of  the  first  in- 
diatries  that  engaged  the  attention  of  the  colonists.  Among  tho 
occupations  laid  out  in  London,  in  1620,  for  the  Virginia  settlers, 
*p«ial  mention  is  made  of  the  manufacture  of  cordage  from  hemp, 
ta,  and  "  especially  silk  grass,"  which  was  superior  for  the  pur- 
pOM,  and  was  so  entcemed  that  every  family  was  required  to  cnl- 
livMc  it.  The  wild  hemp  of  Now  England,  which  the  Indians 
■Kd  in  making  their  nets  and  lines,  attracted  the  attention  of  the 
Psritati  settlers,  who  employed  it  for  the  same  purpose,  and  in 
1629  hemp  seed  for  cultivation  was  received  from  England.  It 
*Bg  thirty  years  later,  however,  before  the  colonies  of  Maesachu- 
*tti  and  Connecticut  took  decided  steps  fiir  raising  hemp,  espe- 
^J  for  cordage  for  ship  riggiag,  although  John  Harrison  had 
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made  cordage  in  Boston  the  year  after  (1630)  hemp  was  intro 
duced ;  and  John  Ileyman  was  "  authorized  "  to  make  ropes  and 
lines  in  Charlestown  in  1662. 

The  business  spread  rapidly  thromgh  the  colonies,  and  in  1691 
there  were  several  extensive  rope-walks  in  Philadelphia.  Provi 
dence  and  Newport  were  early  engaged  in  cordage  manufacture 
and  in  1*730  had  several  manufactories.  In  1*790  the  Marylani 
ship-yards,  at  Baltimore,  built  more  vessels  than  any  two  otlie 
states,  and  tlie  manufacture  of  cordage  was  in  proportion.  Ii 
1794  Virginia,  as  well  as  Maryland,  had  more  rope-walks  than  an; 
two  of  the  northern  and  eastern  states.  A  spinning  and  twistin] 
mill  for  making  cordage  was  patented  in  the  United  States  in  1804 
In  1808  the  Massachusetts  manufacturers  of  twines  and  lines  pet 
tinned  Congress  for  a  duty  on  the  imported  articles,  though  then 
and  for  a  long  time  afterwards,  much  of  the  hemp  and  flax  workei 
into  cordage  came  from  abroad. 

In  1810  the  domestic  manufacture  of  cordage  of  all  kinds  wa 
claimed  to  be  equal  to  the  home  demand ;  and,  besides  the  mani: 
factories  on  the  Atlantic  coast,  Kentucky  at  that  time  had  no  les 
than  fifteen  rope-walks  —  at  Frankfort,  Shelbyville,  Louisville,  an< 
Lexington.  In  1811,  though  the  country  was  still  impoiling  in 
mense  quantities  of  hemp,  principally  from  Russia,  the  Sccretar 
of  the  Navy  advised  an  annual  appropriation  for  American  hem 
for  the  use  of  the  navy.  In  1827  rope  factories  run  by  steai 
were  started  in  Wheeling,  Virginia,  and  at  Cincinnati,  Louisville 
and  St.  Louis.  At  the  same  time  there  was  in  use  in  this  country 
machine  in  which  the  threads  on  revolving  spools  passed  throug 
perforated  iron  plates,  and  then  through  an  iron  tube,  of  difforen 
diameters  for  various  sized  ropes.  In  1834  a  new  machine  wa 
introduced  in  New  York  which  spun  rope-yarn  from  hemp  withon 
the  preliminary  hatcheling,  and  saved  from  eight  to  ten  per  cent 
of  the  material.  And  so,  from  the  earliest  manufacture  of  core 
age  in  this  country,  rapid  progress  has  been  made,  —  from  hand 
work  to  horse-power,  and  then  to  steam-power, — till  the  lates 
inventions  and  improvements  enable  large- ropes  to  be  made  a 
easily  as  twine,  and  a  single  establishment  in  three  days,  or  lesc 
can  manufacture  a  complete  "  gang ''  of  rigging  for  the  largest  shi{: 

Rope-making  requires,  in  connection  with  the  main  building  o 
buildings  containing  the  material  and  machinery,  a  rope-walk  ol 
twelve  or  thirteen  hundred  feet  in  length.  By  the  old  process  o\ 
rope-making  by  hand,  this  was  literally  a  "  walk/'  for  the  worl 
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man  walked  from  one  end  to  the  other  and  back  again.     The 
motJiod  was  as  follows  :  After  the  hemp  was  hackled  by  means  of 
a  street  toothed  comb,  and  sometimes  a  series  of  combs,  to  straight- 
en  oat  the  fibres,  the  spinner  wrapped  a  bundle  of  hemp  about  his 
bociy,  and,  drawing  out  the  fibres  in  front,  and  twisting  them  in 
his    hand,  which  held  a  woollen  cloth  to  compress  the  fibres  and 
keep  the  cord  of  uniform  size,  he  walked  along,  making  his  yam 
as  he  went,  the  spinning  being  done  by  a  wheel  turned  by  an  as- 
sistant, and  the  spinner  seeing  that  the  fibres  were  equally  supplied, 
and  joining  the  twisted  parts  at  the  ends.     Two  or  more  spinners 
mi^bt  be  going  down  the  walk  at  the  same  time,  and  at  the  end 
two  spinners  joined  their  yams  together,  each  then  beginning  a 
new  yam,  and  returning  on  the  walk  to  the  end  where  the  second 
spinner  again  took  his  yam  off  the  "  whirl  "  and  joined  it  to  the 
end  of  the  first  spinner's  yam,  so  that  it  continued  it  on  the  reel. 
When  a  sufficient  number  of  yarns  were  spun,  they  wei'e  wound 
from  one  reel  to  another,  passing  between  the  two  through  hot  tar, 
and  were  then  ready  to  be  twisted  into  ropes. 

This  was  the  process  of  rope-making  up  to  fifty  years  ago,  and 
bofge-power  was  employed  to  twist  the  strands  into  ropes.  The 
fintt  machines  for  twisting  the  hand-spun  yams  into  strands  and 
ropes  were  imported  from  England  ;  but,  in  1834,  American  inge* 
3  I  nuity  devised  a  machine  for  spinning  the  yams,  and  numerous 
other  inventions,  greatly  facilitating  all  the  processes  which  are 
now  wholly  conducted  by  machinery,  soon  followed. 

The  modern  method  of  rope-making  by  the  latest  improved  pro- 
cesses has  compelled  the  erection  of  large  factories,  in  which  the 
machinery  is  driven  by  steam  engines  of  two  hundred  and  fifty 
horse  power,  while  in  some  establishments  as  many  as  three  hun- 
GI3  I  ^^  hands,  many  of  them  women,  are  employed.  The  hemp  is 
Wiated  to  the  top  story,  where  it  is  oiled,  placed  in  layers,  and 
then  "scutched"  by  a  machine  which  removes  the  tow.  From 
^^  I  the  "  scutcher ''  the  hemp  goes  to  another  cylindrical  machine 
tea  I  called  the  "lapper,"  which  extends  the  fibres  and  lays  the  hemp 
•n  a  long  bundle.  From  the  lapper  it  goes  to  the  "  drawing- 
'f  une,"  in  which,  by  a  series  of  rollers,  the  hemp  is  drawn  into  a 
itini-  I  "^^ver"  (of  the  size  for  the  particular  work  required),  which  goes 
£•  cr  I  ^^  <^*ker  slivers  to  a  second  drawing-frame,  and  from  thence  by 
t  conductor  to  the  floor  below  to  the  spinning-frames.  There  may 
^  of  I  "^  ^  hundred  or  more  of  these  frames  on  one  floor,  with  two  girls 
ro<i- 1     ^  ^^  fi^e  frames  to  see  that  the  sliver  is  regularly  supplied 
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and  the  filled  bobbins  are  v^laced.  By  thw  mschineiy  each  full 
set,  cunaiating  of  one  scutcher,  one  lopper,  two  drawiDg-macbines, 
five  epinaing-frames,  attended  b;  three  men  and  six  girls,  ought 
to  give  twelve  hundred  and  fifty  pounds  of  yam  in  a  day's  work, 
and  the  daily  product  of  a  factory  is  in  this  proportion,  according 
to  the  number  of  "  sets  "  and  hands. 

The  next  process  (if  for  tarred  ropos)  is  to  pass  the  yams 
through  a  trough  of  tar  at  the  temperature  of  boiling  water,  tlic 
yaras  passing  through  holes  in  a  plate,  thus  removing  the  super- 
fiuous  tar.  The  yamB  are  then  twisted  by  machinery  into  strandH, 
the  machine  running  on  rails  the  whole  length  of  the  walk.  The 
machines  fur  twisting  tlie  etrands  into  ropes  of  variona  aizee  arc 
ingenious  and  complicated,  aud  for  full  czplanationa  require  dia- 
grams. The  final  process  is  coiling  and  tying  in  readiness  for  tlic 
ship  or  warehouse.  There  are  inachines,  also,  for  making  Sat  or 
band  ropea ;  and  for  ropes  of  fdl  sizes,  for  all  uses,  Irom  the 
smallest  to  the  largest  cabt<>4aid  and  hawBer^laid,  and  of  almost 
any  length. 

American  made  cordage  has  a  hi^  repatation,  and  is  larg(>ly 
expoited,  and  American  machines  have  been  extensively  introduced 
into  Europe.  The  principal  factories  in  the  United  States  are  at 
Boston,  New  Bedford,  Plymouth,  New  York,  Brooklyn,  and  Phila- 
delphia; and  cotton  rope  is  made  at  Norwich,  Connecticut,  aiid 
elsewhere.  Some  of  the  large  establishments  make  an  average 
of  nearly  ten  tons  of  hempen  and  other  rope  per  day. 

Wire  ropes  (see  Wikb  Dbawino)  have  been  in  use  in  some  of  the 
European  mines  for  the  post  forty  years,  and  the  manufacture  has 
been  extensively  carried  on  in  England  since  1638.  The  advan- 
tage  over  hempen  ropes  is  more  strength  and  durability,  with  less 
weight.  The  wire  ropes  are  made  of  iron  of  the  beat  quality,  and 
sometimes  of  steel,  and  they  can  readily  be  spliced.  For  certain 
purposes  they  are  invaluable,  and  their  universal  application  in 
ship-rigging,  for  mines,  for  suspension  bridge  cables,  tor  submarine 
telegraphs,  and  for  other  purposes,  has  led  to  their  extensive 
manufacture,  and  to  numerous  patents  and  improvementB  Id  the 
processes. 
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Ab  aooD  as  the  haman  raoe  bad  sufficiently  progressed  to  feel 

the  promptings  of  modesty,  something  in  the  cbanicter  of  curtains 

^u  contrived.     And,  too,  man  haa  ever  possessed  a  luve  for  oma- 

meatatioD.     His  tast«,  wbicb  first  found  expression  in  the  decorar 

turn  of  the  person  with  the  brilliaQt  plumage  of  birds  and  the  ele- 

^Dt  Bkins  of  wild  beasts,  led,  after  many  ages,  and  as  the  nomadic 

tribes  slowly  emerged  from  barbarism,  to  the  arts  of  weaving  aiid 

of  dyeing  fabrics.     These  fabrics  were  employed  first  for  draping 

the  body,  and  iiest  for  banging  the  walls,  and  for  separating  apart- 

mests  of  human  habitations,  in  lieu,  probably,  of  skins,  which  were 

doabtkise  before  employed. 

Thus,  for  beyond  the  confines  of  history,  among  the  nomadic 
tribes  of  the  Indo-European  and  Semitic  races,  the  use  of  curtains 
ori^ated.  During  the  brilliant  civilizations,  which  were  devel- 
oped in  a  very  remote  antiquity,  by  India,  China,  Babylonia,  and 
Kg7pt,  all  the  decorative  arts  took  great  steps  forward.  The 
Uoofacture  and  arrangement  of  tapestries  and  curtain  draperies, 
for  the  interior  walls  of  temples  and  houses,  then  received  as  much 
ttteation  as  any  of  the  nobler  arts.  The  truth  of  this  assertion, 
*■  regards  the  last  named  nation,  is  demonstrated  by  the  interest- 
iiii  boBS-reliefa  which  still  remain,  rich  and  almost  indestructible 
PHtorals  of  the  past  splendor  of  one  of  the  strangest  and  richest 
ci»i]izationB  the  worid  has  yet  seen. 

The  curtains  employed  by  the  ancient   Egyptians  were  made 
of  ttQollen  and  linen  j  they  were  ornamented  with  various  figures. 
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The  "  tachcB  "  spoken  of  above  were  buttons,  or  knobs,  a  poxw 
tion  of  the  curtain  fixtures  of  those  times.  It  is  evident  from  the 
foregoing  that  the  art  of  arranging  and  hanging  curtains  was 
quite  advanced  in  the  time  of  the  writer  of  Exodus,  if  not  of 
Moses,  about  whom  he  discourses.  Curtain  fixtures  doubtless 
existed  long  before  the  author  quoted  wrote,  otherwise  so  much 
▼ould  not  have  been  written  in  a  style  which  implies  much  pre- 
Tioas  knowledge  of  the  curtain-making  art.  In  view  of  the 
special  honor  which  has  been  rendered  to  this  art,  by  its  being 
treated  or  regarded  as  having  been  worthy  of  divine  attention,  in 
the  manner  set  forth  in  the  book  from  which  we  take  the  directions 
cited,  the  curtain-makers  of  to-day,  and  the  curtain-fixture  makers 
as  ^ell,  might  be  pardoned  if  they  were  to  consider  their  art  a 
very  select  one,  possessing  perhaps  aristocratic  or  hierarchic 
claims  to  consideration. 

Further  on  in  the  chapter  (v.  32)  we  find  that  gold  rings  con- 
stituted   a  portion  of  the  curtain  fixtures.      The  whole   work, 
according  to  the  description  therein  given,  must  have  been  very 
neat,  and  at  the  same  time  gorgeous,  evincing  a  very  far  pro- 
gressed civilization  at  that  time,  and  which  must  have  had,  as  its 
precursors,  many  thousand  years  of  human   development.     The 
elaborate  construction  of  the  curtains  could  have  only  been  the 
oat^owth  of  the  mechanical  inventions  and  struggles  of  many 
^es,  and  the  metal  work  which  they  used  for  the  curtain  fixtures 
probably  required  for  its  development  still  many  more  ages. 

At  that  early  day  mankind  dwelt  mostly  in  tents,  and  their 
curtains  were  appropriate,  or  practical  and  convenient,  as  the  race 
vas  divided  into  wandering  tribes.  They  could  easily  take  down 
^d  transport  their  tents  and  their  appurtenances  as  occasion  re- 
<imred.  In  more  modern  times  communities  have  become  more 
fixed,  so  that  permanent  dwellings  are  required,  furnished  with 
Endows  to  admit  light  within,  and  to  permit  looking  out  there- 
^ough.  Many  substitutes  have  been  used  from  time  to  time  in 
place  of  expensive  and  elaborate  curtains  of  old,  among  which  we 
^J  mention  those  made  of  rushes,  then  shavings  of  wood,  light 
•trips  of  board,  muslin,  paper,  etc.,  with  many  contrivances  to 
fasten  them  in  place.  The  most  common  method  has  been  to 
^  the  curtain  or  shade  to  a  roll  or  stick,  and  roll  it  up  to  the 
<Mred  height  and  secure  it  with  a  string,  dependent  from  the  top, 
^^  by  means  of  an  endless  cord  running  over  a  pulley  at  the  end 
of  the  sticks,  or  else  by  weights  to  balance  the  curtain  and  retain 
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it  in  the  desired  position,  so  ss  toobscore  or  obstrnct  die  wkcle, 
a  part,  or  more  of  the  view.  These  methods  are  more  or  leai 
objectionable,  very  liable  to  get  out  of  order,  and  thus  cause  eon« 
tinual  trouble  and  annoyance. 

Many  attempts  have  been  made  to  remedy  the  defects  of  the 
methods  we  have  spoken  of  abore,  some  of  which  attempts  were 
in  a  degree  successful,  but  in  some  respects  lacking  perfection. 
Some  twenty  years  since,  Mr.  S.  S.  Putnam,  of  Bostony  iaveiited 
and  patented  what  is  known  in  the  market  as  the  "  self-adjusting!^' 

ourtain  fixture,  wiiioh  is  sd 
simple  and  neat  a  device 
of  mechanics,  that  we  have 
thought  it  worthy  of  repre> 
sentallon  to  our  readers.  This  retains  the  shade  or  curtain  in  any 
desired  position  ;  never  gets  out  of  order ;  is  easily  put  up  with- 
out the  aid  of  much  mechanical  ingenuity,  and  is  fhrnished  to  the 
public  at  a  very  moderate  expense ;  thus  achieving  what  is  ever 
the  most  desirable  end  of  all  mechanical  contrivances,  namely^ 
simplicity,  reliability,  and  cheapness. 

By  means  of  a  spiral  spring  inserted  in  the  end  of  the  roUi. 
which  comes  in  contact  with  a  loose  wooden  pin  upon  which  the 
roll  revolves,  and  is  retained  in  its  place  by  the  cap  or  spool,  a^^ 
pressure  is  obtained,  which,  acting  against  each  bracket  at  the 
separate  ends,  causes  a  friction,  which  is  sufficient  to  hold  the  cur- 
tain at  any  desired  height.  By  pulling  the  cord  which  is  attached 
to  the  spool  the  curtain  is  drawn  or  rolled  up ;  and  by  drawing  the 
curtain  down,  the  cord  is  wound  on  the  spool,  thus  always  being  iti 
readiness  for  use.  The  extensive  demand  for  this  curtain  fixture,  ifr 
but  a  merited  compliment  to  its  success  as  a  mechanical  contrivanoef. 
In  addition  to  this,  Mr.  Putnam  has  invented,  and  secured  by 
letters  patent,  an  important  improvement,  whereby  the  curtain  or 
shade  is  attached  to  the  roll  without  the  use  of  either  tacks  or 
screws.  This  improvement  is  simply  the  cutting  in  the  roll  of  w 
groove  about  three-fourths  of  an  inch  square,  and  fitting  into  it 
a  movable  bar  of  wood.  Removing  this,  and  putting  the  end  ef 
the  curtain  in  the  groove,  and  replacing  the  fastening  bar,  the 
curtain  or  shade  is  held  firmly  in  its  place  in  the  most  perfeot 
manner.  The  curtain  can  be  easily  removed  from  the  roller  wheal 
necessary  to  be  cleaned  or  repaired.  So  extensively  have  these 
flxtores  come  into  use  that  they  can  be  found  in  nearly  every^  ci^ 
or  town  in  the  Union,  and  no  doubt  the  mi^rity  of  the  readers  of 
this  article  are  familiar  with  them  in  their  own  dwellings. 
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Mr.  Patoam  has  reoeiyied  many  letten  patent  for  improyementa 
in  curtain  fiztorea.  At  the  large  factory  of  &•  S.  Putnam.  &  Co., 
at  Neponaet,  Maaaachuaetta,  now  in  one  of  the  wards  of  Boatou, 
many  thonaand  groaa  are  aDnaally  made,  conaunuug  in  their 
nianufactare  not  leaa  than  five  hundred  thousand  feet  of  pine,  fifty 
thonaand  feet  of  birch,  thirty  thousand  feet  of  bass  and  maple 
lamber  a  year.  Thirty  tons  of  metallio  caatinga  and'  some  thuee 
tons  of  brass  spring  wire  are  also  need.  The  beat  of  lumber, 
and  loin  dried,  is  required  in  the  manii&ctare  of  the  curtain 
fixtarea. 

This  company  also:  manufacture  the  perfected  pendulum  fijrture^ 

which  ia  so  made  that  by  removing  the  clutch,  by  raising  the  pen- 

dttioua  portion  of  the  fixture,  the  curtain  falls  or  ia  unwound  by 

its  own  weight,  and  is  held  in  such  position  aa  is  desired  by  means 

of  the  dutch  upon  the  roll,  and  is  operated  by  the  suspended  cord. 

They  also  manufaotnre  the  balance  curtain  fixture ;  in  theso, 

weighted  or  loaded  tassels  balance  the  weight  of  the  shade  and 

letaiii  it  in  any  desirable  position. 

Though  not  precisely  pertinent  to  this  article,  yet  as  a  matter 
of  mechanical  interest,  and  the  invention  of  the  same  Mr.  Putnam 
of  whom  we  have  before  spoken,  we  notice  a  very  pretty  kind  of 
dothes  hooks,  which  is  manufactured  by  Messrs.  S.  S.  Putnam  & 
Co.    The  hooks  are  made  to  swing  on  a  bracket,  so  that  when  not 
Quired  for  use  they  can  be  turned  aside  flush  with  walls  or  par- 
titions, and  thus  be  entirely  out  of  the  way.     They  are  made  of 
Dialleable,  or  very  strong  iron,  and  bronzed  or  silver-coated,  and 
^  very  neat  in  appearance.     The  hooks  are  mounted  on  black 
walnut  strips,  about  three  feet  in  length,  with  screw  eyes  therein, 
80  that  they  can  be  readOy  hung  up  or  taken  down,  without  incon- 
venience or  injury  to  the  wall  or  partition*    This,  though  a  recent 
invention,  is  rapidly  attracting  pub- 
lic attention,   the   demand  for  it 
being  very  considerable   already; 
tbas  showing  that  a  really  good 
article,  however  simple,  may  grow 
into  vast  proportions  as  a  matter  of  manufacture,  and  become  one 
of  the  great  industries  of  a  country.     The  engraving  represents 
the  simple  design  of  the  clothes  hooks. 

Mr.  S.  S.  Putnam  was  bom  in  Hartford,  Washington  County, 
Xcw  York.  At  an  early  age  he  entered  the  store  of  a  jeweller 
and  watchmaker  in  Syracuse,  as  clerk,  where  he  remained  some 
four  years.     This  situation  developed  the  natural  mechanical  turn 
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Tee  vast  importance  of  the  iron  protections,  or  sboea  for  the  feet 
oE  vorking  horses  and  cattle,  is  obvious  to  cvcrj  oiie,  and  doubt- 
Ku  tlic  necessity  that  the  means  hy  which  the  shoes  are  held  to 
file  feet  be  reliable,  in  order  that  shoes  may  be  made  most  useful, 
it  equally  obvious.  Perhaps  in  regard  to  no  one  simple  means  or 
power  in  mechanics  has  more  etudy  been  expended,  or  more  ex- 
IHrimeata  been  made,,than  concerning  the  harBC-ehoc  nail.  When 
tiiehorae  shoe  was  first  invented  history  leaves  wholly  in  obscurity. 
We  find  DO  intimation  anywhere  that  the  ancient  Greeks  or  Romans 
Were  in  tlie  practice  of  ehoeing  horses,  or  otherwise  protecting  their 
^wb  by  any  mechanical  means.  Indeed,  when  the  hoofs  of  war- 
haraeH  had  become  broken,  we  learn  that  they  were  allowed  to  rest ; 
Bent  out  to  pasture  until  the  injured  hoofs  could  grow  and  become 
Bound  again.  The  feet  of  cameU  were  sometimes  encased  in  a  sort 
ofleathem  shoe,  and  the  feet  of  oxen  were  sometimes  protected, 
HdfGBsed,  when  injured,  by  bandages  made  of  the  fibres  of  plants 
»OTen  together.  Snetouius  telle  us,  in  his  Life  of  the  Emp^rir 
''eto,  that  the  latter,  on  some  of  bis  journeys,  but  not  long  ones, 
»«  drawn  by  mules,  the  feet  of  which  were  provided  with  silver 
>Iiub;  indeed,  some  of  them  with  golden  ones.  But  these  were 
pntbably  simply  ornamental  bands  around  the  hoof,  and  not  ia- 
ttnded  as  protections  to  the  feet. 

Many  have  contended  that  passages  in  Homer  prove  that  the 
*rt  of  shoeing  horses  was  in  practical  ose  in  his  day,  but  others 
<ieclarc  that  the  phrases  suppoaed  to  indicate  this  are  metaphorical. 
17  (Z9«) 


296  H0B8E  8H0E  NAJLS. 

George  Fleming,  an  Englisti  reteriiMnry  suigeoa,  lias  issued  a  t 
ume,  in  which  all  the  evidences  on  ike  subject,  from  Xenoph 
down,  arc  carefully  collected  and  collated,  so  as  to  clearly  exhi 
both  sides  of  the  question.  He  makes  it  clear  that  the  dari 
experiment  of  driving  a  nail  into  a  hatee's  hoof  was  not  vcntui 
upon  in  classic  times. 

There  is  no  doubt,  bowever,  that  difforent  coverings  were  in  x 
from  a  remote  period,  both  in  Greece  and  in  Italy,  to  protect  t 
hoof  when  sore  from  travel,  or  when  passing  over  rough  road 
but  there  is  much  negative  evidence  that  these  were  never  v€ 
generally  adopted,  and  that  they  were  awkward  and  clumsy 
construction,  and  were  only  used  from  sheer  n^cfessity  upon  he 
and  stony  ground,  or  in  cases  of  foot-soreness.  Wiien  we  read  tl 
Poppasa  or  Commodus  shod  their  horses  "with  gd!d,'4t  is  evid^ 
that  this  must  mean  (as  we  have  intimated  above  in  the  case 
yicTo),  that  some  sort  of  gilt  sandal  or  sock  was  drawn  over 
fastened  to  the  hoof,  plated,  perhaps,  with  metal  in  the  sole. 

At  Pompei,  Roman  stables  have  been  excavated,  and  in  th< 
have  been  discovered  the  bones  of  horses,  and  the  very  ring-bo 
to  which  they  were  tied,  but  nothing  like  an  iron  shoe.  Thero 
nothing  in  ancient  literature  or  relics  to  prove  that  iron  plates  V< 
nailed  to  the  hoofs  of  horses  in  Greece  or  Italy  at  any  period  1 
fore  the  full  of  the  Western  Empire.  The  first  mention  of  "  ir 
shoes  and  their  nails  "  occurs  in  the  **  Tacita "  of  the  Empei 
Leo  VI.,  where  they  are  set  down  as  among  the  articles  requis 
in  the  equipments  of  a  cavalry  soldier.  Leo  VI.  was  reigning  A. 
900  ;  and  though  horse  shoes  were  doubtless  in  use  before  that  tin 
this  is  the  iirst  known  mention  made  of  thenu  From  the  remiu 
discovered  in  tumuli,  it  has  been  well  established  that  the  Cct 
nations  used  metal  horse  shoes,  fastened  with  nails,  at  a  mu 
earlier  dn^,  which  has  been  variously  conjectured  to  have  be 
liif  or  as  some  suppose,  before  the  Christian  era. 

It  is  supposed  by  some  writers  that  horse  shoeing  was  int 
duced  Into  England  by  William  the  Conqueror.  Henry  de  Ferre 
who  accompanied  him  (and  whose  name  is  supposed  to  india 
the  fact),  held  the  office  of  inspector  of  farriers  to  William.  S 
horse  shoes  were  displayed  upon  his  coat  of  arms.  Somethi 
mysterious  was  supposed,  at  a  very  early  age  in  the  history 
horse  shoes,  to  attach  to  them,  and  they  have  consequently  bc< 
at  difierent  periods,  more  or  less  objects  of  superstition.  Tl 
have  been  considered  among  the  lower  classes  in  |!n'gland,  and 


ttoft:fiBtiQltytiQ  eKTlj^tknes^Aad^  indeed,  it  may  be  said*  by  many 
ntibbkif^^at  daBees^Jis  protections  to  hoasee  aguinat  "  witches  " 
vbeQytMJiod  apjon  the  janibe  of  doors,  preveDting  the  poor  witches 
pMfliag^tib.'  It  is  said  that  in  the  latter  half  of  the  seventeenth 
wstsry;  m$My  ell  the  hoases  in  the  west  end  of  London  were  thus 
pntootaiL  > -^ 

HoiBfr.ahote  ha^e,  since  their  invention,  ever  been  made  by 

hwi;(;iiBtfl(.18S5,  when  Henry  Burden,  of  Troy,  N.  Y.,  invented 

1^  WMhiiie  .  for   viaking  horse  shoes,  which  Ifrom  time  to   time 

heiapaiifed  opon^     As  .was  the  case  with  horse  shoes,  so  with 

tte  aaite  M  fiurteaing.  them  to-  the  hoofs.    They  have  always 

kes^milfl  of  late,  jnade  i^y  hand,  being  forged  out  on  the  anvil  by 

UvkfMtiis*    In. many  parts  of  Europe  whole  villages  are  devoted 

totbisslmiiah  «f  hfiainess.     A  bundle  of  rods  of  iron  iareceived 

from  the  chief  manufactonr.  by  the  head  of  a  family,  who  takes  it 

tO'kM  )i0ns(  snft  with  the  aBsistanoe^of  his  vrUe  and  children 

VMkcs'ife  into  nails,  the  -product  being.retumed  to  the  eapitalist 

gUKcaly '/after  a  depreciation  of  the  stook  in  weight  of  abont 

tvntTv^vft  per  cent,  for  waste^     For  ra^ny  years  these  nails  found 

%veady«iarket  in  this  country,  under  various  brands  or  marks, 

tMi  aa  .the  ''  G  ''  or  "  A  "  horse  nails,  as  they  could  be  imported 

ai  a  Dractb  less  cost  or  expense  than  that  at  which  our  own  black- 

Bnuths  could  make  them. 

Bat  the  busy,  inventive  genius  of  the  country  was  constantly 
e&deavering  to  discover  some  mechanical  mode  by  which  horse 
uila  coi|ld  be  Gfae^jtened  in  price,,  and  the  number  of  machines  by 
vUch  the  wbcde  nail,  or  a  portion  of  it,  could  be  made,  which  have 
kmm  time  to  time  been  set  in  operation,  is  not  inconsiderable. 
TIm  great  desideratum,  namely,  a  machine  by  which  not  only  the 
•ctoallabor.could  be  performed  and  the  nails  made,  but  by  which 
tky  could  be  rapidly  made,  was  not  reached  at  once.  The  evo- 
btisn.of  the  desired  machine  from  the  teeming  brains  of  inventors, 
fudisgpthiB  hands  in  the  construction  thereof,  was  slow ;  a  growth 
itep  l^.  step,  rather  than  an  independent,  or  novel  and  perfect  in- 
ventfea^cir  discovery  as  a  whole. 

OfJate  years  much  attention  and  large  amounts  of  capital  have 
kaea  detoted  in  this  country  to  the  manufacture  of  horse  nails  by 
MriiittSffy,  and  various  methods  and  devices  tried  to  produce  nails 
^Via^y  as  good  as  those  made  by  hand.  Good  serviceable  horse 
Mflaseqiiire  to  be  made  of  a  very  tough,  stiff,  strong  article  of 
iron,  and  free  from  flaws  of  the  aiiglitest  kind,  for  in  driving  them 
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into  the  horse's  hoof,  which  is  less  than  OM^Iudf  of '>sik  4iush  ii 
thickness,  it  is  of  the  utmost  importance  tbat  ao4div6r  (St^  spliitAi 
shall  be  formed  from  them  aud  be  driveo  into  the '^qaiok/'oi 
tender  portion  of  the  foot,  whereby  the  horse  would  be  lamedi « 
perhaps  ruined.  No  kinds  of  iron  hav-e  yet  been  Jbu^ito  poiMS 
the  proper  qualities  for  nails  uniformly  equal  to  the  Nofwayjn 
Swedish^  for  which  reason  these  are  the  most  gexi^mU^ssed. 

Machines  have  from  time  to  time  been  inaile  AO^calffir  pttno 
the  nail  from  sheets  or  plates  of  iron  rolled  tO;ia  (proper  tWdkaM 
either  hot  or  cold  ;  but  it  has  been  found  impossiUe  t6'iMo4«ee 
nail  aa  compact,  firm,  tough,  and  strong  as  oan  bcT  mude  k 
hammering  it  out  on  the  anvil,  whereby  the '^rain. Of  flMtroa 
compacted,  refined,  and  made  more  ductile  nod  ti^naQiem ;jhi 
liiough  many  nails  so  cut  or  punched. out  have  gotten. isiUMtse^ 7 
the  best  order  of  smiths  refuse  to  use  them.   •  *  <<• 

la  the  year  1850  Mr.  Silas  8.  Putnam,  of  NepoBaeft,'  MsSf 
conceived  the  plan  of  forging  horse  nails  by  iBaohiiieiy  from  tl 
red-hot  rod,  in  a  manner  similar  to  that  of  the  •blacksmith;  n 
devoted  much  time,  money,  and  severe  thinking  in  projectii^  si 
perfecting  a  machine  which  would  make  nails  equal,  if  ttotsuperk 
to  those  made  by  hand.  After  several  unsuccessful  atteaipts^  ea 
of  which  lacked  some  small  item  of  perfection,  he  at  last  a 
structed  a  working  machine  capable  of  making  a  nearer  perfiscta 
thian  is  possible  to  be  made  by  hand,  and  possessing  all  iJie  dei 
able  qualities  of  the  very  best  hand-made  nail,  at  a  much  less  co 

go  great,  hawever,  was  the  prejudice  amo^g  smiths  f^eseia 
against  any  machine-made  nail,  that  in  many  cases  they  Tefiu 
to  use  Mr.  Putnam's  nails,  even  when  given  to  them  withe 
charge.  The  experience  which  nearly  every  inventor  of  m  mat 
of  real  merit  undergoes,  was  sufiered  by  Mr.  Putnam.  It  k 
strange  fact,  that  a  meritorious  invention  usually  enjoys  .leas  ea 
success  than  one  of  no  great  importance,  and  musti¥oA  ksn 
into  public  adoption  or  approval  by  slow  stages,  and  throo 
many  trials.  Before  it  becomes  well  established  in  ttie  p«bU 
esteem  as  a  staple  article  of  the  popular  market,  a  dosen  novelti 
invented  at  the  same  time  with,  or  after  it,  and  of  a  conparatir 
worthless  nature,  may  have  enjoyed  a  heyday  of  success^  briogi 
to  their  inventors'  pockets  considerable  sums  of  mon^^  soiaelifi 
fortunes,  and  have  gone  into  oblivion,  never  to  be  heard  ef  aga 
In  the  order  of  human,  real  progress,  only  the  substantiali  WM 
ful  things  survive  the  tests  of  time  and  use. 
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A7  dial  «f  <x>nitaait  peraereranoe  and  energy,  however,  theoo 
alia  wert^  toronght  into  public  notice,  and  at  last  their  superipr 
Kcellenoti  oommanded  f<H!  tliem  dae  recognition,  and  thej  are  now 
I  «8e  in  all  aectioBB  of  the  United  States. 
At  the  commencement  of  the  late  civil  war,  the  Boston  Light 
rtillefy,  before  leaving  for  the  seat  of  war,  supplied  themselves 
ith  "  Patnam's  Horse  Nails/'  and  when  they  were  stationed  at 
^timore,  the  superiority  of  these  nails,  in  finish  and  quality  over 
thers,  attracted  the  attention  of  the  government  officials,  who 
nought  them  to  the  notice  of  the  quartermaster-general  of  the 
rmy.  The  severe  tests  to  which  the  nails  wore  subjected,  and 
be  complete  satisfaction  which  they  gave,  commanded  that 
ffieer's  indorsement  of  them,  and  caused  their  adoption  into 
^eral  use  by  the  army,,  as  the  **  Government  Standard  Horse 
ffail.'^  Many  hundred  tons  of  them  were  used  by  our  cavalry  and 
Mrtillery  forces  in  all  sections  of  the  country. 

On  the  occasion  of  the  defeat  of  General  Pope  in  Virginia,  tiie 
Nbek  succeeded  in  capturing  a  government  train  of  quarter- 
Mister's  stores,  among  which  were  several  hundred  boxes  of  these 
Willis.  These  were  taken  to  lUchmond,  and  were  considered  one 
^  the  most  valuable  articles  of  the  capture,  as  the  South  was 
greatly  deficient  in  horse  nails,  being  obliged  to  use  many  of 
their  horses  unshod.  In  fact,  had  it  not  been  for  the  horse  nails 
thufl  captured  from  our  train,  the  Southern  cavalry  would  have 
been  a  weak  instead  of  a  strong  ally  to  the  Confederate  forces. 

Some  few  years  since,  finding  more  room  necessary  for  carrying 
on  this  rapidly  increasing  business  according  to  its  demands,  Mr. 
Putnam  purchased  a  ttact  of  land  lyi^g  on  the  Neponsct  River,  and 
now  embraced  in  the  kiitteentb  ward  of  Boston,  where  the  exten- 
sive works  of  S.  S.  Putnam  ^  Co.  are  now  located.  These  works 
^  a  two  hundred 'JioFse  power  Coriiss*  engine  to  drive  their 
i&achinQ;'y,  and  employ  some  two  hundred  operatives  in  making 
these  now  staple  articles  in  the  market,. known  as  the  "Putnam 
Forged  Horse  Nails,"  From  small  beginnings,  they  have  in- 
<^a8ed  their  yearly  consumption  to  about  one  thousand  tons  of 
Norway  iron,  using  in  t|ieir.  manufacture  a  thousand  tons  of  coal. 
%hty  thousand  boxes  are  required  annually  for  packing  these 
^rae  nails  for  market. 

In  making  a  horse-shoe  nail  by  hand  the  blacksmith  gives  some 
twenty  blows  with  the  hammer  in  order  to  form  the  same  into 
^^^1  and  can  make  but  from  ten  to  twelve  pounds  as  a  day's 
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PETROLEUM. 

■*  Twnuaflvjn  if  ravso.  —  kbowx  two  thousakd  tbabs  JtOfl.  — tbb 

ILU  or   BURN*H,  —  •OUacB   or   PBTROLEDH.  —  DIFl'KaKIlUK   !>   BAMrLBI. 


»  F(HHSVl.VAtl4Ar — BBBAIUIIA  OVT  Or  TUB  OIL  PtiVBB. — ABYKKJUKItUa, 
CiriTlLIBT^.  B^imflBBRS,  AND  BrECDLATOBB.  —  FORTDNES  MADB  IN  A  DAV. 
— KtRTONATB  rABHBRS.  — OBOWTH  OF  TBB  OIL  BDSINBaa.  — DBrBLOF- 
■nCT  OF  1)Btf '  IHDOBTBIBB.  —  OTHEB  XtRDB  OB  BDBIRBHB  BBKBPITBB.  — 
raoCEM  OB'  BIMtBBO  WELLS. — TIBLD. —  BCPTLI  SVLINIIBV. — BBrillllia 
nOCCH.  —  qi^'fOR  HTROLRDM. — BXTOBT. 

Petrolei'm,  as  the  name  indicates,  is  a  rock  oil,  which  ezudos 
from  the  cai^iv  or  is  pumped  front  wcUa  or  borea  uf  diCTcrent 
it^\ha.  It  IB  foiled  in  many  parts  of  the  world.  It  wae  known 
morethan  twft  t^usand  years  ago  to  the  Greeks  and  RomaiU). 
''or  c«nturieS:  the;  springs  and  weila  of  the  Rangoon  district  on  the 
Innwaddy  h^c  supplied  the  entire  Burman  empire  and  portions 
*t  India;  Bajk^q,  ia  Georgia,  ou  the  west  shore  of  the  Caspian, 
BuppUes  Perqia  w.iti)  the  means  of  artificial  light ;  for  mare  tJiaii 
t«fobuiidrcd  years  Parma  and  Uodena  have  furnished  petroleum 
^t  Italy ;  it  is  bt#ni  in  the  island  of  Trinidad  -,  Cuba  produces  it ; 
^  is  seen  floating  on  the  water  in  the  vicinity  of  volcanoes  ;  near 
V«auviu8  a  petroWio  spring  comes  up  through  the  sea ;  and  new 
^iicoveries  aracqnatautly  occurring  in  different  parts  of  the  world. 
What  petroleum  —  which  ia  known  also  in  trade  as  naphtha, 
*aioline,  cazolinej  and  by  many  more  names  —  really  is,  and  from 
^bat  it  is  delved,  is  a  matter  of  dispute.  By  some  it  is  believed 
^  bo  of  aifimftl  origin,  and  that  vast  deposits  of  once  existing 
'Ouine  anima)q  h^ve  been  converted  by  heat  and  pressure,  as  coal 
"tiia  are  formed,  into  petroleum.  Analysis  shows  that  the  rock- 
*^i3  nearly  ifl«ntical  with  the  fluids  distilled  from  bituminous  coid. 
^unples  from' 14^1  ^e rent  regions  show  different  constituents,  or  dif- 

(303) 


304  PETEOjLEUM. 

•  ■* 

ferent  proportions  of  the  same  constHueats.  The  Burmese  oil 
affords  about  eleven  per  cent,  of  paraffine,  which  has  been  suc- 
cessfully employed  in  England  in  the  manufactnre  of  candles.  Other 
samples  contain  neither  para£Sne  nor  benzole ;  various  oils  differ 
also  in  density ;  but  an  ordinary  sample  will  give  fifty  per  cent, 
of  burning  oil,  and  twenty-two  per  cent,  of  lubricating  oil. 

In  the  United  States,  petroleum  is  found  ia  greftt  profusion  in 
North-western  Pennsylvania,  in  New  York,  In  Oluo,  in  Virginia, 
in  Kentucky,  and  to  some  extent  in  Louisiana,  in  Utah,  and  in 
other  sections  of  the  country.  The  oil  near  tlie  head  of  the  Gen- 
esee River,  in  New  York,  and  that  of  Venango  County,  in  Penn- 
sylvania, was  known  from  a  remote  period  to  the  Indians,  who 
used  it  for  medical  purposes,  and  who  called  the  attention  of  the 
whites  to  it  more  than  a  century  ago.  Under  the  names  of  "  Gen- 
esee oil "  and  *'  Seneca  oil,"  it  was  for  a  long  time,  and  still  is,  in 
some  sections,  a  popular  and  efficacious  remedy  for  rheumatism ; 
and  petroleum  is  now  employed  in  washing  wounda^  and  its  ci^ra- 
tive  properties  are  highly  commended.  But  for  a  long  time  ailer 
petroleum  was  known  to  the  people  of  Pennsylvania,  Ohio,  Vir- 
ginia, and  New  York,  there  was  no  thought  of  it  in  connection 
with  the  many  uses  to  which  it  is  now  applied. 

In  sinking  wells  for  salt  water  in  Ohio,  in  1819,  petrolenm 
exuded  in  such  quantities  that,  according  to  an  article  in  the  Ameri- 
can Journal  of  Science,  in  1826,  it  began  to  be  in  demand  for  illu* 
minating  purposes,  and  was  used  to  a  considerable  extent  in 
factories  and  workshops.  Oil  Creek,  in  Venango  County,  Pennsyl- 
vania,—  the  most  prolific  source  of  petroleum  supply  in  the 
country,  —  was  so  named  by  the  earliest  settlers ;  but  it  was  not 
until  1845  that  any  attempt  was  made  to  procure  the  bil  in  quanti- 
ties, and  what  was  produced  was  used  almost  wholly  for  medical 
purposes.  Yet  in  this  region  there  are  remains  of  old  oil  pits, 
which  may  have  been  dug  by  the  French  early  in  the  last  century, 
or  by  the  Indians,  showing  that  supplies  beyond  what  oozed  from 
the  ground  or  floated  on  the  streams  were  sought  for.  That  it 
existed  in  any  quantity,  or  that  there  might  be  regular  and  easily 
controlled  sources  of  supply,  does  not  seem  to  have  been  imagined 
till  1845,  when  a  bore  for  a  salt  well,  twenty-five  miles  distatnt 
from  Pittsburg,  developed  two  oil  springs  that  yielded  a  barrel  in 
twenty-four  hours. 

This  was  the  beginning  of  the  "oil  fever."  Nine  years  later 
companies  were  formed  in  New  York ;  land  and  rights  were  puf- 


JBimOURK  106 

cbaocd,  and  i^xperiments  were  made  in  the  purification  of  the  oil. 

In  1859  a  NewJIaven  company  bored  a  well  at  Titusvillc,  on  Oil 

Creek,  which,  l^  pomping,  gave  a  thousand  gallons  of  oil  a  day. 

Soon  after,  welte  of  from  five  hundred  to  six  hundred  feet  in 

dcptli  flowed  at  the  rate  of  three  thousand  barrels  a  da}'  from  each 

well.      An  immenso    excitement  was  the    natural  consequence. 

Advci)tui*crB,  capitalists,  explorers,  and  speculators  flocked  to  tlie 

oil  region  of  Pennsylvania ;  farms  and  rights  were  sold  at  fabulous 

prices  ;  a  few  farmers,  who  were  the  fortunate  possessors  of  well* 

located  lands,  suddenly  found  themselves  in  receipt  of  incomes  of 

iMindreds  of  ibousauds  of  dollars,  and  the  country  went  faiitf 

wild  over  petroleum  speculations. 

.  Before  the  dose  of  1860  more  than  two  thousand  wells  were 
sunk  in  the  vicinity  of  Oil  Greek,  seventy-four  of  which  were  re- 
pc^fced  as  yielding  daily  eleven  hundred  and  sixty-five  barreis, 
which,  at  the  then  price  of  twenty  cents  a  gallon,  gave  ten  th<m- 
M&d  dollars.    Largo  fortunes  were  made «-~  and  lost  —  in  the  bufli- 
t:i        KBi.    The  trade:  had  its  periods  of  success  and  depression  ;  but 
[:|        when  tlie  busioess  ceased  to  be  speculative,  and  settled  down 
^OQ  a  solid  baais,  with  a  large  home  demand,  and  an  extensit^ 
eiport  trade,  tlia  production  of  oil  ateadily  increased,  new  wells 
were  dug  almost  daily,  and  a  new  and  most  important  source  of 
wealth  was  added  to  the  industries  of  the  country.     Every  busi- 
ACBB  in  any  way  connected  with  the  oil  received  an  immediate  and 
inmensc  impulse.     The  railroads  which  carried  the  oil  to  the  cities 
ud  to  the  coast  were  busy  transporting  it  by  night  and  day.  New 
GiTB,  with  very  large  iron  tanks  for  conveying  the  crude  oil  in  bulk, 
wexe  constructed.     Oil  refineries  were  started  in  several  cities. 
Iron  foandericfl  found  work  in  casting  pipes  for  the  wells.  For  the 
pamps  there  was  a  large  demand  for  steam  engines.     And  thus, 
in  various  pursuits  apart  from  the  immediate  production  of  tlio  oil, 
employment  was  furnished  to  thousands  of  mechanics  and  laborers. 
The  process  of  sinking  the  wells  is  quite  simple,  and  is  similar 
to  that  of  boring  artesian  wells.     As  the  boring  descends,  iron 
pipes  of  ten  or  twelve  feet  in  leng^  are  driven  down  through  the 
bored  earth  and  rock  till  oil  is  "  struck."     Frequently,  when  a 
well  is  apparently  exhausted,  or  when  the  flow  is  feeble,  further 
ttd  more  abundant  supplies  are  obtained  from  the  same  well  by 
il^r  boring.     Of  course  the  oil  rises  by  the  pressure  of  water 
D  the  springy  beneath  ;  and  when  a  well  is  first  opened,  very  often 
^e  flow  is  profuse  and  spontaneousi  though  after  a  while  to  nearly 


ever;  weH  ft.  pam]t't»uiit' be  applied;  IRm  yMA (4>*A[)b,  ertntt 
those  which  are  etdti  by  eide,  difiera  greatly,  •bd'^ella  Bunk  in 
what  promised  Vp  ber  the  most,  productire  seotjoit'have  been  any- 
thing but  profitablie..  The  best  localities,  without- rW'orence  to  the 
ptecisc  epot  for  pu^ulv  wells,  — foithis  is  beyobd  human  ken,  -^ 
are  well  known;  and  so  far  m  dificoverioa  to  this  y«ar  (1871)  ex- 
tend,  PeoDBylvasitv,  Ohio,  9od  Virginia  ofier  the  beet  oil  grounds. 
Xhe  snpply  of  peUxJeum  a»Y  leaaooaUy  be  beli0V«4  to  be  inex- 
boastiblo. 

The  process  of  jefining  petEolonm  is  the  samvits  that  appli«<d 
tv.poaloils,  and,  inde«4t  BMt  oC  tbo  eBtfd)lishnionlB  formerly  cm 
ployed  in  the  rectification  of  crude  ooal  oils  have,  since  1W9 
b^D  oonvcrted  int*  |>fiti'Qlflan  lefiueriea,  which  do  a  large  an( 
[Kofitablc  busincAp.;  Tho  ornde  oil,  as  it  comes  from  the  wells,  » 
4fad  for  many  purpows*  and  tAc  reSoed  fiicnielieii^il  for  illuraTna 
tiwDf  lubrication,  [medical  purposes,'  btc.  The  gcner^  use  ol 
petroleum,  which  hw  .almoat  takeo  tlie  place  of  sporm  oil,  has  aiw 
dpreloped  a  now  and  remuseiBtire  indiisti^  in  tho  inannfacture  <)■ 
Ismfs  adapted  to, the  fluid,  and  nmnerous  patcnta  have  been  t^ei 
9Ht  i»  the  Uuited  SMes  for  inT»otioas  wUob  maks  petrolenra  M< 
ilS.products  subservient  ta  duueatic  purpose*  i»  generating  hett 
and.  light, 

It  must  not  be  avfipoBed  beeanse  petroleum  hisiieeased  to  be  il 
','Azcitement,"  QT  a  mere  matter  of  epecDtHtion,'tfa«t  Its  produetin 
hw  been  diminisheti.  or  tiwt  ka  importance  has  decreased  asm 
article  of  foreign  and.  domestic  nqe.  The  increasa  to  the  flow  of  ti 
igi  Pennsylvania  siace  ISftt'  has  been  nearly  fiftrji  per  oeiit.  Tk 
export  of  petrokulnin  iS^  w&b  only  one  and  okra^balf  millions 
gullone;  in  186S,  itiTas  ninety^Bine  million  gallow,  in  ISTOt-tk 
export  was  one  hundred  and  for^H>ne  milhon  g 
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-J  liABp  —  iron  the  Gretk  word  iampein,  which  Big^oifieB  to  ahtnia 
'-nifl  a  ^neric  torat,  which  proparlj  includes  «I1  surts  of  UgbU 
4|id  their  holders,  capdlosticka,  goa  fixtures,  and  other  bumcfa. 
U  elose  proximity  to  the  axe  and  the  plow,  the  article  of  Umpa, 
or  holders  of  the  materials  from  which  light  is  evulved,  has  pl^pe 
^ODg  the  artificial  necesaities  of  man.  The  eiijojmeat  of  light 
in.the  Dight  seasoQ  could  not  be  realized  practically  to  any  great 
Wtent  without  the  meaos  of  veBseU,  or  oUier  mechanical  device* 
oJi  some  sort,  to  contain  in  place,  or  convey  to  the  action  of  heat, 
the  fuels,  oils,  gases,  etc.,  from  which  light  is  drawn.  We  have  no 
ki**onc  account  of  any  4rtJcle  of  utility  or  omament  of  a  morie 
rsmote  antiquity  than  the  lamp.  Fire-worship  would  seem,  from  all 
Wi  oan  gather  from  thO'tteagro  intimatioos  of  history,  to  have 
bpen  one  of  tiie  earUast,  if  not  the  oarlisst,  of  cults,  —  eun-wor- 
alvp,  perhaps,  preooded  it,  —  and  prohably  led  to  the  lamp  or 
4twidlcstick  being  regarded  witb  Bometliug  like  reverence  in  the 
e«rly  historic  period. 

.  Lamps  of  varied  sad  beantifut  shE^>es  have  been  found  among 
tbe  ruins  of  Ponpei  and  Ueroulaneum.  The  Uuaco  Borbonico 
at  Naples,  ia  cicb  in  relfcs  of  beautiful  works,  among  which  arc 
liwips  in  great  nunbeiSt  taken  from  these  ruins.  According  to  the 
legends  of  the  Otlinei^,  th^ir  ancestors  far  back,  thousands  of 
7ears  beyond  the  dawn  of  the  historic  period  of  the  Western 
iMtioBB,  ihll^t  &ar#  boon  familiar  witli  the  lamp.  But  we  Deed 
««t  d#«]l.fttr4<er  (90B  its  remote  aotuiuity.  Sonie  of  the  ancients, 
we  are  told,  endeavored  to  make  a  lamp  which  should  bum  per- 
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petually ;  which  \  should  neecl  na  jraplani^liis^  with  oil.  Strange 
as  must  have  seemed  to  their  oontemp^urariflfi;  t&e  halluciuatioDs 
of  these  ambitious  iiiTentors,  something  akin  ;^  the  etemal-bumei 
which  they  sought,  mnow  found  in "^  "gw  fixture,"  or  metal 
tube  of  to-day,  and  its  cbntei^its  of  bijj^bartled  hydrogen.  Had 
the  gas  fixtures  of  to-day  f>een  inv^ed^in  antique  times,  we 
can  probably  hardly  conceive  to  what  power  they  would  have 
been  ascribed,  for  our  modern  illuminating  gas  supposes  a  deep- 
er acquaintance  with  science  "^cui  all  the  magicians  and  philos- 
ophers of  antiquity  together  possessed.  In  St.  Peter's  Church  a1 
Rome,  as  ^rdl  as  in  many  bther  Roman:  Catholic  cathedrals  wad 
churches  throughout  the  worlds  }^P^  &i*9  '^^pt  constantly  buW 
lag.  The  custom  is  supposed. to  be  of  early  origin,  and  to  h^ye 
been  borrowed  from  a  still  earlier  one,  the  object  of  which  was, 
among  the  superstitious,  to  keep  off  evil  spirits,  who,  it  wae 
thought,  could  only  flourish  or  ^(j  harm  to  man  in  the  dark.  Bui 
the  enlightenment  of  modern  tiisles  demonstrates  that  the  most 
evil  spirits  among  men  may  walk  abroad  at  noonday,  and  dt 
their  nefarious  work  in  the  f\dl  U^ht  of  the  sun,  to  say  nothing  bf 
gto-light.  '* 

The  manufacture  of  gas  fixtures  is  of  modem  date,  and  has  M- 
come  one  of  the  most  important  industries  of  the  day,  consideriiiig 
both  the  utilities  it  serves  and  the  sense  or  love  of  beauty  1^ 
which  it  administers.  A  few  years  ago  the  majority  of  gas  fi!i- 
tores  used  throughout  the  world  were  manufactured  in  £hirope, 
principally  in  England  and  France,  and  chiefly  by  small  manufactili^ 
era.  To-day  a  single  firm  or  establishment  in  this  country,  that'Of 
the  Messrs.  Cornelius  and  Sokis,  of  Philadelphia,  Penn.,  mak^ 
nearly  one-half  of  all  the  gas  fixtures  mattufactured  in  the  United 
States,  which,  together  with  the  unsurpassed,  if  not  wholly  itti- 
equalled  character  as  well,  of  theit  wares,  renders  them  the  repl^ 
sentative  manufacturers  in  their  line.  There  are  several  other 
manufacturera  of  gas  fixtures  in  the  United  States,  who  make  gbod 
wares,  both  as  to  quality  of  workmanship  and  the  omamentU 
character  of  their  designs,  but  it  would  be  almost  impossible,  if 
not  quite  so,  to  exercise  more  care  and  study  in  manufacture  and 
ornamental  designs  than  are  observed  by  the  Messra.  Corneliuain 
the  manufacture  of  their  goods. 

In  treating  of  the  great  industries  of  the  ^ountty,  it  is  a  mailer 
of  extreme  satisfaction  to  the  writer,  as  interested  in  both  the  jw^ 

■    I  '.  ■  I 


r 


GAS  ^ftXTURBS  AND  LAHn.  809 

feotion  of  a  specific  ware,  and  the  bearing  it  has  upon  the  woal  of 

tt^e  nation,  to  be  able  to  find  amoOg  the  manafacturers  thereof  men 

x^-^HoBe  pride  in  the  accomplishment  of  perfect  work,  for  sake  of 

tlB€i  pleasare  of  making  it,  seems  to  be  at  least  equal  to  their  ambi- 

ti4^  in  monej-makingk     The  Messrs.  Cornelius  would  seem  to  be 

sc><i6iifmmstanced,  that  however  inclined  they  might  be  to  slight 

t.h.^r  work  for  money-making  purposes,  they  cannot  willingly  do 

s^  on  the  score  of  honor.     Having  a  reputation  for  making  per- 

r^ct  wares,  upon  which  their  vast  establishment  has  been  built  up, 

t^lmey  have  a  peculiar  pride  in  sustaining  it.     In  the  writer's  large 

afc^squaintance  with   the  modes  of  manufacture,  he  knows  of  so 

^^rtablishment  for  the  production  of  any  ware  in  which  the  pro* 

o^wes  of  work  are  more  systematizod  and  nearer  perfect  than  in 

XAtt  of  the  Messrs.  Cornelius'  Oas  Fixture  Manufactory. 

The  extent  and  impoitance  of  the  manufacture  of  gas  fixtures 
ini  this  country  will  be  apparent  on  reflecting  that  in  nearly  all 
t^6  houses  of  the  great  cities,  and  in  nearly  every  village  having 
a  population  of  four  or  five  thousand,  they  are  now  in  use. 
I^h^  are  a  great  number  of  isolated  residences  in  the  countiy, 
the  owners  of  which  manufkctnre  their  own  gas  by  private 
niethods,  and  whose  houses  require  the  gas  fixtures.  The  de- 
^M.  for  these  wares  is  increasing  every  day.  In  order  to  ac- 
^Qiint  himself  with  the  mode  of  manufacturing  the  gas  fixtures, 
the  writer  recently  paid  a  visit  to  the  establishment  of  Messrs. 
Melius  among  others.  All  the  processes  pursued  in  other  manu* 
factories,  and  which  are  of  any  worth,  are  to  be  found  in  operation  in 
t&Q  establishment,  besides  many  improvements  secured  by  letters 
Patent,  and  which  are  not  to  be  found  elsewhere.  A  description 
tKereforc  of  what  is  to  be  seen  at  this  establishment  will  cover  the 
^ole  subject  for  the  general  reader. 

Messrs.  Cornelius  &  Sons'  principal  establishment  is  situated 
OB  Oherry  Street,  in  the  city  of  Philadelphia,  and  is  also  in  busi- 
nesa  communication  with  another  large  establishment  of  theirs  on 
^  corner  of  Columbia  Avenue  and  Fifth  Street,  in  the  same 
citj.  The  Cherry  Street  building  is  an  immense  structure, 
some  four  hundred  feet  in  length  of  its  fa9€ule,  and  vast  wings, 
&Qd  is  five  stories  in  height.  It  is  built  entirely  of  brick  and  iron, 
^  in  the  form  of  a  hollow  square,  and  fire-proof  throughout. 
As  a  building  for  its  purposes  it  is  a  model  of  convenience,  and  is 
divided  into  some  eighteen  separate  and  distinct  departments,  or 
^ork  rooms,  all  Wjsll  lighted,  thoroughly  ventilatedi  and  heated 
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by  steam.     It'is,  without  doabt,  one  of  .the  Bioat  p€)|iectly  orgi^itr 
ized  establiehments  in  the  United  States. 

Entering  the  eetablishnoent,  the  Tisitor  {>rocee4^».:perhap6,  fif«t 
to  the  modelling  rooms.  Thefinn  have  in  their  i  employ  sereral 
designers  or  artists  who  occupy  separate.  roomSi  in  different  parta 
of  the  building,  and  who  do  not  interconununicate,  each  depending 
upon  his  own  unaided  genius  in  devising  sketches  for  the  modcdbs^ 
Thus  greater  originality  of  design  is  accomplished.  Following  a 
design  which  is  given  him,  sketched  upon  paper,  the  |xu>deUer  pro- 
ceeds to  mould  into  required .  shape  a  maeis  of  prepared  Wfi^ 
After  the  design  is  "  roughed  out/'  he  consummates  his  task  wj^, 
the  aid  of  toola  made  of  hard  wood  or  steel.  When  the  psittejn;^, 
frequently  the  work  of  weeks,  is.  completed,  it  goes  in  the  hap^ 
of  the  "  caster,''  who  makes  a  mould  of  it  in  brass^  uriiich  is  s^X 
to  the  "  chaser,'^  and  is  elaborated  into  a  standard  pattern,  ij^m 
winch  the  caster  may  multiply  an  infinitude  of  copies.  It  is  a  Vj^ry 
nice  operation  to  make  a  mould  from  the  original  wax  pattern/tbe 
fragile  material  rendering  it  necessary  to  use  every  precaution,  in 
obtaining  a  brazen  fiio-simile  of  the  original.  3£uch  depends  upeA 
the  ''chaser.'!  When  the  first  brasen  copy  of  the  pattern. ip 
placed  in  his  hands,  the  embellishments  on  its  aorfiace  are  fuu^t, 
and  require  to  be  deepened.  The  partially  developed  ^bres  and 
veins  of  leaves  and  flowers,  the  feathers  of  birds  and  fur  of  ai4- 
mals,  are  by  him  made  distinct.  He  uses  small  steel  chisels,  of 
various  aliapes,  with  which  the  necessary  indentations  are  ma^e 
by  sharp  blows  of  a  light  hammer.  The  completed  pattern  i^  re* 
turned  to  the  caster.  In  casting  a  drooping  feather  or  a  crumpled 
vine  loaf,  for  instance,  it  is  found  more  expeditious  to  flatten. i^e 
pattern.  After,  the  casting  is  finished,  the  proper  curves  are  giv^n 
to  the  hitherto  flat  surfaces  by  means  of  wooden  mfillets  and  otl^i^r 
tools. 

In  the  easting-rooms,  where  many  men  are  employed,  the  beat 
from  the  furnaces  is  very  great,  and  becomes  almost  stifling,  in 
cotijnnction  with  the  sulphurous  fumes  of  the  liqpid  mass  :.<^ 
mingled  copper  and  spelter,  forming  brass,  which  is  glowing  apd 
seething  in  blackhead  crucibles  placed  in  the  midst  of  fiery  antbca- 
cite.  Each  caster  works  at  a  wooden  trough,  into  which  he  care- 
fully sifts  prepared  sand,  slightly  moistened.  This  sand  is  of  a 
kind  peculiarly  fitted  for  moulding,  and  found  in  the  region  of 
Philadelplna.  Thus  prepared. the  sand  is  placed  in  flasks,  and  the 
•piooees-ofr  mogldingi  'Suffcaantly .anderstood  h^y; general  xef^lerB,  ip 
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pibceoiei  iviKhl'  Xfter  the  crnciblcfs  baffie  b^M  etbptied  into  tbe 
ihoulds  a  fbtv^'nfihvtes  BQffice  for  ^tte  lately  ibolten  brass  to  chill 
iMo  a  hardness  'Whfch  permits  the  flasks  to  he  opened,  by  remov- 
hkjg  the  clamp's,  when  it  is 'a  matter  of  sari^rfse' to  note  how  faith- 
fctlly  the  finest*  chased -t^ork  has  been  transfelred  from  the  original 
pattern  to  the"  c6py. 

•  The  castiiigcr  aW  co?nveyed  from  the  fonnd^-lo  the  filing  depart* 
lADent.  Here'  Scores  of  files  create  a'ConetMl  dki,  not  musical  to 
dl'^ars.  Tlie- eastings  are  first  *'  edged  iipi  '^->with  course  rasps, 
attd  then  finishM  with  finer  tools.  -la  many  iiietanoes  a  number  of 
distings  mnst^le  joined  to  form  one  piece.  'Ifhe  several  parte  are 
<HitiVeyed  to  the"  soldering  room,  where  they  aie^  properly  fitted  to> 
^Mher,  care^^eing^  taken  to  leave*  eae  edge^moie-prominent  than 
flib  other.  Thi^siections  are  then  put  1tita'%heir)!>roper  places,  oad 
iMained  iti-pbsition  by  iron  wire.  Partioleb  of  %riisB  solder,  which 
fook  like  brasen  saw  dn^t,  iireteetwMi  wtfteir  and  carefully  ap- 
{flied  along  the  proje<iting  edge  of  the  SecUon.  fhe  entire  piece 
tr  then  placed  In  a  furnace,  where  the^  solder  itf tnelted.  The  work 
then  tinderg^e»  another  filing.  The  joints  milst  he  made  with  the 
inmost  care,  fdr  the  subtle  gas  WOtttdesos{te' through  any  thiy 
o)»ening  left  in  the  work.  Before  the  castings  leave  the  filing  and 
soldering  rooms,  there  is  firequently  mndh  to- be 'done  in  the  way 
of  the  twisting  of  branches,  crampliiig  of  leaves,  drilling  of  holes, 
e«c.,  effC. 

The  castings  are  taken  after  the  re-filihg,  etc., to  the  dipping 
M6ra.  Here  fevety thing  is  done  by  means  of  ehemical  agetits. 
Tlie  room  is  a  perfect  laboratory  in  itself.  There  are  ranges  of 
intonstrons  stone  Jars  'filled  with  divers  color^  4cids,  of  difierent 
'degrees  of  strength ;  psns  and  kettles  €lled  With^  various  liquids ; 
Md  hot,  lukewsum,  and  cold  Wat^r  is  fiowing  in  abundance.  When 
tfce  castings*  leave  the  hands  of  the  filers  they 'ire  dirty  and  dis- 
colored, and  more  or  less  sand  or  ether  fbreigri  matter  clings  to 
them.  The  first  act  of  the  dipper  is  the  taklrifg'up  of  a  casting 
with  a  pair  of  tongs,  and  dipping  it  into  a  jat  ^f  acid.  Only  a 
moment  is  required  to  remove  by  this  process'  every  particle  of 
dirt  from  the  surface  of  the  piece.  The  chemical  would  soon 
devour  the  piece  itself  if  sufficient  time  were  given  it.  But  the 
dipper  speedily  takes  out  the  cleansed  metal  and  places  it  in 
water,  which  arrests  the  ravages  of  the  acid. 

This  operation*  of  plunging  the  metal  into  acid  is  called  "pick- 
Hbg.V     The  color  of  the  melat  ie  ivndered  by  it*  essentially  brass- 
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like,  as  the  "  pkkle"  haa  devoiired  the  foreign  substances  on  ita 
surface.  The  article  thus  cleaned  is  then  dipped,  into  a  jar,  the 
contents  of  which  are  a  mystery  to  us.  This  baa  the  effect  to 
give  the  surface  a  rich  sulphur  color.  This  operation  occupies  but 
a  moment.  The  piece  of  metal  is  again  washed  4n  clean  water, 
and  is  then  plunged  into  a  chemical  combination  called  an  "  ott 
molu  ; ''  in  a  few  minutes  the  color  of  the  metal^  is  changed  to  a 
dirty  yellow.  The  ormolu  is  then  washed  off,  and  the  surface  of 
the  metal  is  found  to  have  been  eaten  into  minuta  molecules.  Owe 
more  dip  into  an  acid,  whicii  gives  the  briass  a  rioh|  pale  gold  color, 
finishes  the  chemical  ordeal.  After  the  piece  is  again  cleansed  in 
water,  it  presents  a  rich  and  uniform,  though  dull  gold  color.  Tius 
dulness  forms  a  good  foil,  and  contrasts  finely  with  tlie  prominent 
parts  of  the  design,  which  are  afterwards  richly,  burnished,  the  oc^ 
aolu  having  prepared  the  surface  of  the  metal  for  that  operation. 
I  In  an  apartment  adjoining  the  dippers  is  another  one  in  which 
the  coating  of  the  brass  which  has  passed  the  osmolu  process  is 
carried  on.  The  galvanic  battery  is  hero  put  in  use.  The  piece 
of  brass  is  put  in  connection  with  the  battery,  and  is  made  to 
form  the  negative  pole  of  the  instrument.  A  bar  of  pure  silver 
acts  as  the  positive  pole«  The  brass  is  then  held  in  a  soluticui^, 
and  the  bar  of  silver  is  played  around  it  under  the  surface  for^i 
few  seconds,  which  suffices  to  precipitate  upon  the  negative  po)^ 
or  piece,  a  coat  of  silver  thick  enough  to  bear  without  injury  the 
aotion  of  the  burnishing  instrument. 

Burnishing  is  an  impoii^ant  process  in  the  jnanafacture  of  ^^^ 
fixtures.  In  the  burnishing  room  of  Messrs.  Qornelius  &  Soom, 
a  little  army  of  burnishers  is  employed.  The  tools  used  are  of 
a  great  variety  of  shape,  and  during  the  process  of  burnishing  arp 
frequently  dipped  into  a  dark-colored  liquid,  which  on  inquiry  wf 
find  to  be  simply  small  beer.  The  parts  of  the  surface  of  iMfi 
metal  which  are  not  burnished  are  "  dead,''  or  "  matted,"  as  ^ey 
come  from  the  ormolu.  Much  of  the  beauty  and  character  of  the 
work  depends  upon  a  judicious  selection  of  the  parts  to  be  bur- 
nished. It  is,  to  the  proper  development  of  the  design,  wha^t 
lights  and  shades  are  to  a  good  picture.  i 

The  process  of  lacquering,  which  is  a  very  important  one,  in 
carried  on  in  a  room  supplied  with  stoves,,  which  are  kept  in  aU 
seasons  constantly  heated.  Ilere  the  various  articles  are  placed 
upon  hot  iron  after  being  carefully  brushed.  When  heated  to  a 
certain  degree,  the  articles  are  taken  to.a  Ui^\Ae,  wh^pre  the  lacquer  0 
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ipplied  wtth  fine,  fiat  brushes.  Some  articles  are  dipped  into  the 
hcquer,  and  **  slung  "  backwards  and  forwards,  in  order  to  make 
it  certain  that  the  lacquer  is  properly  spread  over  their  surfaces. 
The  lacquer  must  be  scientifically  prepared  and  skilfully  applied 
to  insure  a  rich  and  lasting  gold  color,  unafiected  by  the  action 
of  the  atmosphere. 

The  different  parts  and  ornaments  afler  undergoing  the  processes 
described  are  ready  to  be  placed  in  the  hands  of  the  fitter  or  finisher, 
and  are  selected  and  taken  to  the  respective  places  for  putting  them 
together.  One  room  is  occupied  entirely  by  a  number  of  men  who 
are  constantiy  employed  in  fitting  together  such  gas  work  as  chan- 
deliers, pendants,  brackets,  etc. ;  another  room  is  devoted  to  the 
namerous  class  of  solar  lamps  designed  for  standing  upon  the 
table,  or  to  be  suspended  from  the  ceiling  or  against  the  wall. 
Some  of  the  ornamental  work  is  painted  in  party-colors,  to 
please  fanciful  tastes ;  some  is  bronzed  in  different  shades,  while 
other  work  is  covered  with  a  coating  of  fine  g^ld,  or  tastefully 
enamelled. 

We  have  now  noted  the  processes  by  which  blocks  of  spelter 
and  of  copper  are  converted  into  articles  of  use  and  taste.  But 
many  of  them  to  which  we  have  alluded  are  only  the  branches  or 
ooter  flourishes  of  a  grand  design.  The  construction  of  a  chan- 
delier involves  much  more  than  we  have  noted.  The  main  body 
of  a  chandelier  is  a  hollow  shell  of  metal,  technically  called  a 
"bowl.''  Formerly  the  making  of  the  bowls  was  a  tedious  pro- 
cess. A  plate  of  brass  was  hammered  into  shape  by  hand,  and 
often  occupied  eight  or  nine  hours  for  the  forming  of  a  bowl. 
Now,  by  the  improved  machinery  of  Messrs.  Cornelius  &  Sons, 
one  man  can  turn  out  several  hundred  a  day.  A  plate  of  brass  is 
cot  or  stamped  out  in  a  circular  form,  a  small  hole  being  also  cut 
ill  its  centre.  It  is  then  taken  to  a  turning  lathe.  A  block  of 
wood  of  the  desired  shape  is  fixed  firmly  in  the  lathe,  and  the 
feniss  plate  is  secured  at  its  centre  to  the  block.  The  "  spinner" 
then  lubricates  the  surface  of  the  plate,  that  his  tools  may  work 
^ily.  The  lathe  is  set  in  motion,  and  the  wooden  block,  with  the 
brass  plate  attached,  is  made  to  revolve  rapidly ;  and  the  "  spin- 
ner/'  by  means  of  a  smooth  iron  tool,  presses  the  plate  over  the 
wooden  mould,  until  it  covers  it  closely  in  every  part.  This  forms 
one  half  of  a  "bowl."  The  process  is  expeditious,  but  requires 
both  strength  and  skill  in  the  operator.  After  being  spun,  the  bowl 
then  undergoes  the  processes  of  turning,  filing,  fitting,  dipping, 

18 
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bnmishiQgy  and  lacquering,  and  is  ready  to  form  the  body  or  centre 
of  the  chandelier,  to  which  the  branches,  etc.,  are  fastened  bj 
means  of  several  vases^  and  a  variety  of  other  articles  are  spun  in 
the  same  manner. 

There  is  a  vast  amount  of  turning  of  metals  required  in  the 
prosecution  of  this  immense  business.  The  drilling  machines, 
tapping  machines,  and  screw  cutters,  would  of  themselves  form 
the  interesting  subject  of  a  long  article.  One  apartment  is  de- 
voted to  the  grinding  of  keys,  or  faucets  of  the  gas  fixtures. 
This  work  requires  the  utmost  care,  as  an  aperture  almost  imper- 
ceptible would  occasion  a  serious  leak.  There  are  other  rooms  on 
which  tin  and  coppersmiths  are  engaged  at  their  special  branches 
of  business.  The  packing  rooms  of  this  establishment  reveal  the 
vastness  of  the  business ;  tons  of  p^per  being  annually  used  to 
wrap  the  goods  for  transportation. 

The  "  Pattern  Room  "  is  a  museum  of  a^.  It  is  large  and  well 
stocked,  kept  under  lock  and  key,  and  watched  with  jealous  care. 
Here  a  copy  is  preserved  of  every  pattern  worthy  of  being  re- 
tained made  by  the  proprietors  since  the  commencement  of  their 
business.  The  collection  is  valued  at  a  high  rate.  The  articles 
could  not  be  replaced. 

The  gas  fixtures  of  this  establishment  are  to  be  found  in  the 
majority  of  dwelling-houses  lighted  by  gas  throughout  the  land, 
and  their  lamps  are  everywhere  seen,  while  nearly  every  capitd 
in  the  United  States,  together  with  most  of  the  large  public  build* 
ings  and  churches  in  the  cities,  are  lighted  with  chandeliers  made 
by  the  Messrs.  Cornelius.  Their  work  enjoys  no  less  high  repu- 
tation for  its  faithfulness^  than  for  the  conscientious  manner  in 
which  it  is  constructed  throughout.  The  large  corona  chandelier 
for  the  Columbus  Avenue  Church,  Boston,  in  Gothic  style,  gilt  re- 
lieved with  blue  and  crimson,  with  a  cross  pendant,  may  be  cited 
as  an  example  of  the  great  beauty  in  form  and  finish  of  their 
work.  But  it  is  needless  to  specify  the  magnificent  works  of  thi^ 
establishment.  The  public  favor  which,  in  recognition  of  thp 
great  art,  skill  of  the  establishment,  and  the  fair  dealings  of  the 
high-toned  gentlemen  who  conduct  it,  has  made  the  establish- 
ment the  first  in  importance  in  the  world,  is  assurance  enoug)i 
that  the  wares  of  this  house  are  of  the  highest  character  possi- 
ble to  the  art» 

About  Gyq  handled  workmen  are  employed  in  this  vast  estab* 
liahment,  and  with  the  splendid  improvements  in  the  inachiner|r 
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^hich  tbey  operate,  and  the  perfect  arrangements  for  combination 

pf  labor  which  the  establishment  possesses,  are  able  to  complete 

anaaallj  an  amount  of  work,  which,   under  the  processes  that 

obtained  a  few  years  ago,  it  Would  require  an  armj  of  thousauds 

of  mien  to  perform. 

Christian  Cornelius,  the  founder  of  the  house,  was  born  in  Am- 
sterdam, Holland.  His  father  was  a  mathematical  instrument 
maker,  and  he  learned  the  trade  of  a  silversmith.  He  came  to 
this  country,  landing  in  Philadelphia,  about  1800,  where  he  soon 
acquired  a  reputation  as  a  very  skilful  worker  in  metal.  Ho  soon 
commeDced  business  upon  his  own  account  as  a  manufacturer  of 
silver  plated  ware ;  and  having  associated  with  him  his  son  Robert, 
the  present  senior  partner  of  the  house,  the  firm,  about  1827,  added 
to  their  specialty  the  making  of  lamps  and  chandeliers.  Robert 
Cornelius  was  bom  in  1809,  in  Philadelphia,  and  after  passing 
through  the  schools  of  that  city,  commenced  to  take  part  in  his 
father^s  business,  going  practically  through  every  department  of  it. 
At  the  same  time  he  studied  chemistry  under  Dr.  Troost,  of  Nash- 
viOe  University,  and  drawing,  under  James  Cox,  the  artist.  The 
good  result  of  this  training  was  seen  in  the  improvements  he  sug- 
gested in  many  of  the  operations  of  the  business,  and  in  the 
mechanical  devices  he  invented  to  facilitate  many  of  the  processes 
of  manufacture. 

In  1831,  Robert  was  admitted  to  the  partnership,   under  the 
8tjle  Cornelius  and  Son ;  and  as  soon  as  the  use  of  gas  was  intro- 
duced, the  firm  began  to  turn  their  attention  to  supplying  the 
necessary  appliances  for  its  consumption.     Robert  Cornelius  had 
also  invented  and  patented  a  solar  lamp,  for  burning  lard  or  sperm 
oil,  which  was  largely  used  ;  and  besides  his  attention  to  the  in- 
crease and  perfection  of  the  processes  in  his  own  business,  his  in- 
terest in  chemical  studies  led  him  to  experiment  with  the  daguer- 
reotype, when  that  new  art  was  first  suggested,  and  he  was  the 
first  who  made  use  of  bromine,  by  which  the  time   needed  for 
taking  a  picture  was  reduced  from  ten  minutes  to  ten  seconds. 
He  also  experimented  with,  and  improved  many  of  the  processes 
of  plating,  by  electric  and  galvano-electric  methods,  and  applied 
the  "  eiectrophorus,"  —  an  arrangement  by  which  the  gas  is  lighted 
by  electricity,  and  which  is  not  affected  by  the  weather,  and  works 
only  with  the  simplest  movement. 

The  firm  at  present  consists  of  Robert  Cornelius  and  his  three 
Bons.     (Christian,  the  founder  of  the  house,  died  in  1851.)     The 
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The  state  alikfl  of  civilization  and  education  of  a  people  mnet 
vndoubledly  be  meaaured  b;  the  degree  in  which  it  cnltirates  the 
fine  uts.  If  these  pretoises  be  correct,  the  United  States  have 
^ttaioed  a  development  of  civilization  which,  but  a  few  years  since, 
would  have  been  regarded  as  impoHBible ;  since,  notwitfa standing 
the  exiHt«nce  of  the  most  gigantic,  sanguinary,  amd  destrnctive 
civil  war  which  the  world  has  ever  witnessed, — a  war  which  caused 
tfae  American  continent  to  tremble  from  the  St.  Lawrence  to  the 
Golf  of  Mexico,  and  which  raged  with  nncontrollable  fiiry  for  the 
*pKe  of  fonr  years, — the  United  States  have  sncceeded  in  bring^g 
te  perfection  an  art  industry,  the  inventive  creations,  developments, 
ud  calminatieg  results  of  which  are  devoted  to  tlie  Hnsea.  The 
*nie  place  of  tiiis  art  is  at  the  altar  of  "  home,"  where  it  shines 
'^  and  efiiilgcnt,  animating  or  soothing,  in  turn,  in  the  form  of 
•lomefltic  musical  harmony. 

For  tlie  elevation  and  development  of  this  class  of  music,  so 
pnially  acceptable,  and  so  inbinsically  valuable  in  the  home  circle, 
America  received  the  instrumental  medium  from  Europe  —  that 
iKiUum  was  "The  EHano-forte,"  to  which  this  educatiiig  and  enno- 
tbg  mission  was  intrusted. 

Until  the  commencement  of  the  present  century  the  attempts  at 
lwio4>rte  making  in  the  United  States  were  few,  and  the  results 
■Sieved  witiiout  any  practical  significance.  From  the  year  1825 
t^  drat  steps  of  improvement  in  American  piano  making  may  be 


320  PIANO-FORTES. 

traced.  In  that  year  the  first  attempts  were  ma^de  to  give  "the 
body "  of  the  in^trafflent  more  durability  and  increased  power  of 
resistance  agaiuat  "the  pull'^  of  the  strings,  by  the  application  of 
a  full  frame  of  cast-iron  in  place  of  wood.  These  experiments 
were  naturally  Brst  tried  on  Square  Pianos,  as  these  instruments 
were  the  most  used,  and  those  almost  exclmrivdy  manufactured  in 
America,  for  the  imported  "Upright"  Piamoe  did  not  satisfy  even 
the  most  moderate  requirements  under  tausting  circumstances. 
Hence  there  arose  a  strong  and  deep-rooted  prejudice  against  this 
class  of  piano-forte,  and  it  is  only  within  the  past  five  years  that 
Messrs.  Steinway  &  Sons  of  New  York,  and  one  or  two  other 
firms,  are  manufacturing  Upright  Pianos  in  large  numbers  to  meet 
the  growing  demand  for  this  class  of  instrument. 

lu  the  year  1825  Alpheus  Babcock,  of  Philadelphia,  obtained  a 
patent  for  the  construction  of  a  cast-iron  ring  in  a  Square  Piano,  for 
the  purpose  of  increasing  its  power  of  resistance  to  the  pull  of  the 
strings.  By  this  invention  the  principle  was  first  practically  intro- 
duced of  casting  the  iron  hitch  pin-plate,  together  with  that  por- 
tion which  supported  the  wrest-plank,  in  one  piece. 

In  1833  Conrad  Meyer,  of  Philadelphia,  exhibited  at  the  fair  of 
the  Franklin  Institute,  in  that  city,  a  Square  Piano,  which  was 
constructed  with  a  full  cast-iron  frame. 

The  introduction  of  the  full  iron  frame  was  aided  to  a  great 
extent  by  the  excellence  of  the  quality  of  American  iron,  and  the 
perfection  which  the  art  of  casting  had  already  attained  at  that 
period.  The  fact  was  indisputable  that  the  pianos  thus  made  stood 
better  in  tune  than  those  previously  constructed ;  but  one  great 
defect  was  their  thin  and  disagreeably  nasal  character  of  tone. 
For  these  salient  reasons  the  new  invention  soon  had  quite  as 
many  opponents  as  admirers,  so  that  until  the  year  1855  a  large 
majority  of  the  American  piano-forte  manufacturers  made  no  at- 
tempt to  use  it. 

The  New  York  piano-makers  achieved  in  their  instruments  the 
capacity  of  standing  in  tune,  at  least  to  a  degree  not  previously 
accomplished,  by  great  solidity  of  construction,  and  a  heavy  brs* 
cing  of  the  case,  and  more  particularly  by  the  use  of  a  solid  botbooi, 
or  bed  (of  a  thickness  of  fully  five  inches),  which,  however,  to  some 
extent  marred  the  elegant  appearance  of  the  instrument.  By  de- 
grees a  new  difficulty  manifested  itself  in  the  instruments  thus 
made,  for  as  their  compass  gradually  extended,  and  finally  reacked 
seven  or  sei^en  and  one  third  octaves,  it  was  found  imposaifale  to 
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Obtain  the  necessary  power  of  resistance  agunst  ''the  pull''  of 
^he  strings,  even  bj  the  most  solid  constmction  of  the  case,  when 
^vrood  alone  was  the  material  used. 

It  therefore  became  necessary  to  apply  the  iron  frame,  bat  in 
each  a  manner,  however,  as  to  avoid  the  deleterious  influence,  pre- 
viously ascribed  to  it  as  so  objectionable,  in  order  that  the  pianoi 
might  lose  none  of  its  falness  and  power  of  tone.     This  successful 
jresult  was  first  achieved  by  the  firm  of  Steinway  &  Sons,  of  New 
York,  who  in  1855  constructed  a  piano  with  a  solid  front  bar  and 
full  iron  frame,  the  latter  covering  the  wrest-plank;  the  wrest- 
plank  bridge,  however,  being  made  of  wood.     The  brace,  which 
in  the  treble  connected  the  ''hitch-pin  plate''  with  the  wrest-plank 
plate,  was  slightly  elevated  above  the  strings,  and  ran  in  a  differ- 
ent direction  to  the  latter;  namely,  exactly  to  the  angle  at  which 
the  wrest-plank  had  to  sustain  the  pull  of  the  strings.    The  bridges 
of  the  sounding-board  were  grouped  in  such  a  manner  that  they 
were  moved  considerably  nearer  to  the  middle  of  the  latter,  and 
at  the  same  time  the  lineal  length  of  these  bridges  was  increased 
by  placing  the  bass  strings  of  the  instrument  —  or  over-stringing 
them — over  the  others,  over  three  nearly  parallel  bridges,  increas- 
ing^ the  length  of  the  latter,  over  the  sounding-board,  viz.,  from 
forty  to  sixty-eight  inches,  their  position  being  removed  from  the 
iron-covered  edges  of  the  case,  nearer  to  the  centre  of  the  sound- 
ing-board.    The  results  achieved  from  this  novel  construction  were 
in  every  way  most  successful.     The  first  instrument  made  on  this 
plan  received,  by  a  unanimous  verdict  of  the  jury,  the  first  prize, 
a  gold  medal,  at  the  exhibition  of  the  American  Institute,  at  the 
Crystal  Palace  in  New  York,  in  1865.     This  new  method  of  con- 
struction very  soon  became  the  standard  for  all  manufacturers  in 
that  and  other  cities,  and  as  far  as  can  be  ascertained  all  Square 
Pianos  manufactured  in  the  United  States  at  the  present  time 
are,  to  a  more  or  less  extent,  constructed  in  accordance  with  this 
system. 

In  1859  an  improvement  of  great  importance  was  made  in  Square 
Pianos  by  Messrs  Steinway  &  Sons,  and  patented  by  them.  This 
consisted  of  an  iron  frame  with  a  downward  projection,  which  ran 
parallel  with  the  wrest-plank,  abutting  against  the  same  —  thus 
giving  it  an  extraordinary  degree  of  fimmess  and  solidity.  Into 
tbis  projection  "The  Agraflfes"  (invented  by  the  gifted  Sebastian 
Srard,  of  Paris,  and  first  applied  in  his  Grand  Pianos)  were  screwed 
—this  being  the  firM  successful  applic^bii  of  Agraffes  to  the 
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bridge  of  the  sound-board, — the  covered  strings  of  the  lower  oo- 
UTes  being  laid  a  little  higher  and  crossing  the  other  ones  (in  the 
Bune  manner  as  the  other  strings),  and  spread  from  left  to  righi  on 
a  lengthened  sound-board  bass  bridge,  which  ran  in  a  parallel  direc* 
tioQ  to  the  first  bridge.  By  this  arrangement  several  important 
advaDtages  were  obtained ;  by  the  longer  bridges  of  the  sounding- 
board  a  greater  portion  of  its  surface  was  covered — the  space 
between  the  unisons  of  the  strings  was  increased,  by  which  means 
the  soond  was  more  powerfully  developed  from  the  sounding- 
board — the  bridges,  being  moved  from  the  iron-covered  edges 
nearer  to  the  middle  of  the  sounding-board,  producing  a  larger 
▼olome  of  tone,  whilst  the  oblique  position  of  these  strings  to  the 
Uow  of  the  hammers  resulted  in  obtaining  those  rotating  vibra- 
tions which  gave  to  the  thicker  strings  a  softness  and  pliability 
never  previously  known.  The  new  system  of  bracing  was  also  far 
more  effective,  and  the  power  of  standing  in  tune  greatly  increased. 
The  first  Grand  Piano  constructed  in  this  novel  manner  was 
played  on  publicly,  for  the  first  time,  at  the  New  York  Academy 
of  Music,  on  the  8th  of  February,  1859,  and  created  a  great  and 
marked  sensation. 

The  best  proof  that  can  be  adduced  of  the  success  achieved  by 
these  new  Grand  Pianos  (in  which  many  subsequent  improvements 
were  introduced)  is  the  fact  that  Messrs.  Steinway  &  Sons,  during 
the  last  ten  years,  have  manufactured  and  sold  an  average  of  ter^ 
^  these  inatrumenia  every  week,  and  that  in  1871  the  demand  for 
these  pianos  became  so  extensive  in  America  as  well  as  abroad, 
that  the  firm  was  unable  to  manufacture  even  half  of  the  Grand 
Pianos  demanded  by  the  public. 

The  valuable  improvements  in  Upright  Pianos  made  by  Messrs. 
Steinway  &  Sonai  the  most  important  of  which  were  patented 
Jane  5,  1866  —  are  essentially  as  follows,  viz.:  the   introduction 
of  a  complete  double  iron  frame —  the  front  plate  and  back  brace- 
frame  being  connected  with  each  other,  and  cast  in  one  solid  piece. 
One  side  of  this  double  iron  frame  is  left  open,  andintoitthe  sound- 
ii)g4>oard  is  inserted,  being  received  and  sustained  in  its  position 
by  an  apparatus  consisting  of  a  number  of  screws,  which  press  the 
outer  edges  of  the  sounding-board  towards  its  centre.     A  clear, 
powerful,  as  well  as  unusually  long  and  singing  tone,  of  pure  and 
sympathetic  quality,   combined  with  unexampled  durability  and 
capacity  of  standing  in  tune,  are  the  important  results  obtained 
by  this  new  invention. 
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The  application  of  the  same  species  of  apparatus  to  Grand 
Pianos  has  resulted,  in  an  equally  favorable  manner,  in  largely 
increasing  the  "  singing  "  quality  and  beauty  of  the  tone  ;  for,  by 
its  use,  the  necessary  pressure  against  the  inner  portion  of  the 
sounding-board  can  be  readily  regulated  to  the  greatest  nicety,  and 
the  tension  of  the  sounding-board  placed  forever  under  control. 

Another  most  important  improvement  applied  by  Messrs.  Stein- 
Way  &  Sons  to  their  Grand  and  Upright  Pianos  since  1868,  is 
their  Patent  Metallic  Tubular  Frame  Action,  by  which  the  touch 
of  these  instruments  has  been  brought  to  its  present  perfection. 
The  sensation  which  has  been  created  and  the  demand  that  has 
arisen  for  these  new  Upright  Pianos  is  so  large  that  the  firm  had 
found  it  impossible  to  fill  the  orders  received  for  them ;  and  it  is 
more  than  probable  that  Upright  Pianos  will,  in  course  of  time,  be 
as  generally  used  in  the  United  States  as  this  class  of  instrument 
is  in  Europe. 

Piano-Forte  Makufactort  of  Messrs.  Steinwat  A  Sokb. 

The  Piano-forte  Manufactory  of  Messnr.  Steinwdy  &  Sons  bf 
located  on  Fourth  Avenue,  in  the  City  of  New  York,  on  which  itt 
fVontage  occupies  the  entire  block  between  Fifty-second  and  Pifty- 
third  Streets  (201  feet),  the  depth  of  the  front  building  being  4^ 
feet.  The  wings  of  the  main  building,  extending  down  Fifl^ 
second  and  Fifty-third  Streets,  are  each  165  feet  in  leiigth  by  46* 
feet  in  depth ;  the  entire  building,  including  the  basement,  is  mx 
stories  high.  Adjoining  the  Fifty-third  Street  wing  is  located  a' 
building  of  100  feet  front  and  four  stories  high.  These  factoiy' 
buildings  have  an  uninterrupted  frontage  extent  on  tiie  avenue' 
and  streets  named  of  631  feet. 

The  architecture  of  the  building  is  of  the  modem  Italian  style ; 
it  is  built  in  the  most  solidly  substantial  manner,  of  the  beet  brick, 
with  lintel  arches  of  the  same,  and  brick  dental  cornices.  The 
basement  walls  are  two  feet  thick,  set  in  concrete ;  the  first  story 
walls  20  inches,  and  the  upper  walls  16  inches,  in  thickness.  The 
fiwjtory  buildings  proper  cover  seventeen  city  lots  of  ground,  twelve 
others  being  used  for  seasoning  lumber,  etc.  The  side-wings  are 
separated  from  the  main  front  building  by  solid  walls,  extending^ 
from  basement  to  roof,  passage-ways  running  through  them,  each 
of  which  is  provided  with  double  iron  doors  on  either  side,  so  that 
i&  the  event  of  a  fire  occurring,  only  that  portion  of  the  building 
iu  which  it  originated  can  be  destroyed. 
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Tn  tfie  7»n]  vhicli  is  snTTonnded  on  three  sides  b;  the  front 
bonding  and  the  wings  are  two  independent  buildings,  two  stories 
iQ  height  the  dimensions  of  which  are  respectively  40  by  IB  fee^ 
uid  100  by  20  feet ,  the  lower  floors  of  which  are  devoted  to  the 
steam  drying  rooms  and  the  packing  box  factory.  In  the  upper 
floors  of  these  buildings  all  tbe  actions  and  dampers  are  manufac- 
tnred  by  the  most  skilful  workmen  to  be  obtained,  and  aided  by  a 
series  of  the  moat  perfect  and  ingenious  machiuery  that  exists  for 
die  oonstrucbon  of  theec  parts 
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The  floors  of  the  factory  baildings  hare  a  surface  of  160,480 
aqiiarc  feet.  In  the  rear  of  the  buildings  there  ia  an  open  space 
of  ground  containing  an  area  of  40,000  square  feot,  on  which 
3,000,000  feet  of  lumber  are  constantly  stored  in  the  open  air,  for 
seasoning  parposcs ;  each  separate  piece  of  which  is  exposed  to 
al)  the  atmospheric  changes  for  two  years,  and  then  kept  in  the 
Btcam  drying-rooms  for  three  months,  prior  to  being  nsed.  These 
drying-rooms  are  divided  into  five  compartmenta,  each  of  which 
contains  abont  80,000  fbet  of  timber,  so  that  about  400,000  feet 
arc  constantly  under  the  process  of  kiln-drying.  Each  of  the  com- 
pirtments  is  heated  by  2O00  feet  of  steam-pipe.  Beneath  the  yard 
lUadeil  to,  there  are  fire-proof  vaults  for  the  storage  of  coal,  and 
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bnflding,  where  the  sounding-boards  are  fitted  into  the  cases;  on 
the  next  floor  below  the  pianos  are  strung,  and  the  action  and  key- 
boards are  fitted  in,  which  latter  are  manufactured  on  the  corre« 
sponding  floor  of  the  wing  on  Fifty-second  Street.     Here,  also,  the 
ready-varnished  tops,  the  legs,  and  the  lyres  of  the  instrument  are 
adjusted  and  put  on ;  after  which,  on  the  next  floor,  the  action  and 
touch  are  carefully  regulated  and  equalized  to  the  greatest  deg^e 
of  accuracy.     After  this  is  completed,  the  thoroughly  finished  Piano 
IB  sent  to  the  sales-rooms,  where  it  receives  its  final  polish  prior  to 
being  delivered  to  the  purchaser.     On  the  same  fioor  of  the  build- 
ing on  Fifty-third  Street,  the  office  of  the  establishment  is  located, 
from  which,  by  the  medium  of  a  private  magnetic  telegraph,  the 
manufactory  is  brought  into  direct  communication  with  the  ware- 
rooms  on  Fourteenth  Street. 

Next  to  the  office  is  the  store-room,  where  the  actions,  felt, 
leather,  screws,  ivory,  strings,  tuning-pins,  etc.,  used  in  the  con- 
Btruction  of  the  inner  portions  of  the  piano,  are  stored.  Of  these 
articles  Messrs.  Steinway  &  Sons  invariably  keep  a  vast  supply  on 
hand,  the  average  value  of  which  is  from  $40,000  to  $60,000.  The 
basement  of  the  building  contains  the  iron  and  the  machinery  neces- 
sary for  shaping  its  use  to  the  various  portions  of  the  instrument. 
Throughout  the  entire  building  no  fire  is  used,  every  portion  of 
it  being  heated  by  steam-pipes,  and  lighted  throughout  with  gas. 
Four  large  steam  elevators — two  in  the  front  building  and  one  in 
each  wing — are  used  for  the  transportation  of  all  heavy  articles, 
either  up  or  down.  In  the  three  extreme  points  of  the  building 
"tell-tale  clocks"  are  placed,  for  the  purpose  of  testing  the  trust- 
worthiness  of  the  night-watchman ;  from  these  clocks  wires  are 
carried  to  every  floor,  which,  if  not  touched  at  certain  prescribed 
intervals  of  time,  the  watcher  has  neglected  his  rounds,  and  the 
fsLCt  is  recorded  on  the  face  of  the  dials. 

This  vast  manufacturing  business  is  divided  into  eighteen  de- 
partments, each  of  which  is  placed  under  the  control  and  constant 
personal  inspection  of  a  skilled  foreman,  these,  in  turn,  being  con- 
trolled by  a  head  foreman.  No  workman  is  permitted  to  work  at 
more  than  one  branch  of  the  business ;  thus,  from  the  fact  that 
every  workman  is  continually  making  only  one  and  the  same  SLTtU 
cle,  he  achieves  an  absolute  perfection  in  his  work,  unattainable  in 
small  factories,  where  such  strict  subdivision  of  labor  cannot  exist. 
Again,  in  this  great  and  strictly  adhered  to  division  of  labor,  the 
article,  until  it  is  finally  completed,  passes  through  the  hands  of  a 
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number  of  different  workmen,  none  of  whom  receive  it  firom  tbe 
previous  workman  in  that  stage  of  manufe^ctore  unless  it  is  per- 
fectly faultless  in  every  respect. 

The  control  of  the  factory,  the  warerooms,  the  various  pur- 
chases, is  under  the  direct  personal  supervision  of  the  members 
of  the  firm  of  Messrs.  Stein  way  &  Sons.  All  inventions  and 
changes  in  the  manufacture  of  pianos,  and  all  other  important 
business  acts,  are  the  result  of  common  consideration  and  debate 
among  the  members  of  the  firm,  and  to  this  harmonious  coopera- 
tion and  unanimity  of  action,  a  large  proportion  of  the  unexampled 
success  which  the  firm  has  achieved  may  be  attributed. 

The  Warerooms  and  Concert  Hall  op  Messrs.  Steinway  &  Sons. 

This  building  is  located  on  East  Fourteenth  Street,  between 
Union  Square  and  the  Academy  of  Music  (Italian  Opera  House). 
It  has  a  frontage  of  white  marble,  four  stories  high,  and  50  feet 
wide,  by  a  depth  of  84  feet ;  from  this  point  the  buildings  are  100 
feet  wide,  extending  to  Fifteenth  Street,  a  distance  of  123  feet. 

The  entire  first  floor  from  Fourteenth  to  Fifteenth  Streets,  a 
depth  of  207  feet,  is  exclusively  devoted  to  the  exhibition  and  sale 
of  the  piano-fortes  manufactured  by  the  firm.  At  the  left  of  the 
entrance  on  Fourteenth  Street  is  a  room  for  Square  Pianos,  17  feet 
high,  23  feet  wide,  and  84  feet  deep.  Contiguous  to  this  room  is 
the  office  of  the  firm,  from  which  a  private  telegraph  extends  to 
the  factory,  two  miles  distant.  From  this  office  doors  lead  to  the 
room  devoted  to  Grand  Pianos,  which  is  17  feet  high,  25  feet  wide, 
and  80  feet  deep.  In  connection  with  this  hall  are  two  smaller 
rooms  for  the  tuning  and  regulating  of  Grand  Pianos. 

On  the  opposite  or  westerly  side  of  the  building  arc  the  ware- 
rooms  for  Upright  Pianos,  rooms  for  tuners  and  polishers,  and  the 
regulating  room,  where  every  piano  is  carefully  examined,  pro- 
pared  for  the  climate  of  its  destination,  and  thoroughly  regulated, 
prior  to  being  shipped  or  sent  home. 

The  main  entrance  to  the  warerooms  and  upper  floors  of  the 
front  building  is  through  an  elegant  marble  portico  on  Fourteenth 
Street,  17  feet  in  width,  supported  by  four  Corinthian  columns, 
leading  to  a  large  vestibule,  from  which  a  door  on  the  left  con- 
ducts to  the  warerooms,  and  one  on  the  right  to  the  ticket  office, 
which  is  located  in  a  large  vestibule  with  two  wide  entrances 
from  Fourteenth  Street.  From  this  latter  vestibule  a  staircase, 
14  feet  wide,  and  from  the  other  vestibule  a  staircase  7  feet 
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^vride,  load  direct  to  a  large  vestibale  on  the  next  floor  above,  42 
<eet  in  height,  thorom^ly  lighted  and  ventilated. 

From  this  latter  vestibule  three  large  doors  lead  to  the  main 
fioor  of  the  Concert  Hall,  and  two  separate  stairways  to  each 
of  the  two  balconies  above. 

The  hall  is  123  feet  long  by  75  feet  wide,  and  42  feet  high,  and 
lias  2000  numbered  seats.  The  lighting  by  two  patent  sun-burner 
Apparatuses  of  Defries  &  Son,  London,  is  brilliant  in  the  extreme. 
The  hall,  as  well  as  the  whole  building,  is  heated  entirely  by  steam, 
and  the  ventilation  is  most  complete.  The  hall,  with  its  splendid 
outfit  and  frescoing,  and  its  boldly  arched  galleries,  at  once  creates 
the  impression  that  it  is  an  opera  hall,  without  its  losing  the  noble 
simplicity  of  a  grand  concert-room  ;  and  according  to  the  unani- 
mous verdict  of  artists,  the  musical  public,  and  the  newspaper 
press  in  regard  to  its  perfect  acoustic  qualities,  is  admitted  to 
Borpass  every  other  music  hall  in  the  United  States. 

In  connection  with  this  large  hall,  which  is  supplied  with  an 
organ  of  forty-two  registers,  there  is  also  a  smaller  hall,  on  the 
«ame  floor  and  level,  opposite  the  stage,  25  feet  wide  and  84  feet 
long,  which,  by  means  of  colossal  sliding  partitions,  can  either  be 
opened  into  the  large  hall  or  shut  off  from  it.  In  this  smaller  hall 
400  persons  find  comfoitable  accommodation. 

The  Ambricadt  Piaxo  Trade. 

The  rapid  growth  of  the  manufacture  of  pianos  in  the  United 
States  is  a  marvel  alike  to  those  who  study  the  industrial  resources 
of  our  own  country,  and  those  European  makers  who  once  nearly 
monopolized  the  piano  trade  of  America.  Now  the  reverse  is  the 
case :  instead  of  being  large  importers,  we  are  large  exporters  of 
pianos,  and  since  the  Paris  Universal  Exposition  of  1867,  the  fame 
of  American  pianos,  especially  those  of  Steinway  &  Sons'  make, 
has  spread  throughout  the  length  and  breadth  of  Europe,  and  large 
numbers  of  Steinway  Grand  and  Upright  Pianos  are  now  annually 
sold  in  Berlin,  Stockholm,  Madrid,  Paris,  Odessa,  and  other  Euro- 
pean musical  centres. 

The  following  Official  Certificate  of  the  International  Jury  on 
Musical  Instruments  (Class  X),  and  extract  fi'om  the  Official  Re- 
port, will  show  how  complete  was  the  triumph  of  American  Pianos 
at  the  Paris  Universal  Exposition,  in  competition  with  over  400 
instruments  of  all  the  celebrated  piano  makers  of  Europe  :  — 
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piano-fortes,  the  proceeds  of  which  reached  tbe  sum  of  $1,862,000. 
The  demand  for  these  celebrated  instniments  for  America,  as  well 
as  Europe,  is  so  great  that  Messrs.  Steinwaj  are  compelled  to 
constantly  increase  their  manii£sM^uring  fiunlities. 

Boston,  the  renowned  "Hub,''  possesses  the  second  largest 
piano  manufactory  in  the  United  States,  and  Baltimore  has  the  third. 

The  following  statistics  of  the  gross  amount  of  sales  of  new 
pianos  made  and  sold  by  the  twenty-six  most  prominent  piano  makers 
in  the  United  States,  for  and  during  the  year  1869  —  the  amount 
being  given  by  each  manufacturer  under  oath,  and  taxes  paid 
thereon,  —  were  officially  published  by  the  New  York  Tribune  of 
March  16,  1870  :  — 

Sales  jpob  the  Tear  1869. 


Nsmet. 

Location. 

Amoiintf. 

Steinway  ft  Sons, 

New  York, 

11,205,468 

Chickering  ft  Sons, 

Boston, 

822,402 

WiUiam  Knabe  ft  Co., 

Baltimore, 

888,511 

Haines  Brothers, 

New  YoA, 

287,051 

William  P.  Emerson, 

Boston, 

232,779 

Albert  Weber, 

New  York, 

221,444 

Joseph  P.  Uale, 

New  York, 

207,855 

Hallet,  Davis  &  Go., 

Boston, 

178,649 

C.  F.  Lighte  ft  Co., 

New  York, 

155,000 

Ernest  Gabler, 

New  York, 

149,484 

H.  F.  Miller, 

Boston, 

148,859 

George  Steck  ft  Co., 

New  York, 

145,500 

Hallet  ft  Cumston, 

Boston, 

131,998 

G.  W.  Vose, 

Boston, 

118,418 

Decker  Brothers, 

New  York, 

118,000 

Hazelton  Brothers, 

New  York, 

104,661 

Grovesteen,  Fuller  ft  Go., 

New  York, 

96,825 

Stieff  Brothers, 

Baltimore, 

87,470 

If  arshall  ft  Mittauer, 

New  York, 

80,172 

J.  ft  C.  Fischer, 

New  York, 

69,308 

lindeman  ft  Sons, 

New  York, 

62,980 

Raven,  Bacon  ft  Co., 

New  York, 

57,581 

Calenberg  ft  Vaupel, 

New  York, 

67,887 

Gaehle  ft  Co., 

Baltimore, 

44,908 

Central  Piano  Company, 

New  York, 

44,000 

Kranich,  Bach  ft  Co., 

New  York, 

42,622 

Id 

Total  $5,248,577 

MOWEES   AND    EEAPE8S. 


MBCHAKICAI.  INVKNTIOni  BBLATIIta  TO  AOftIOin.nmt.  — 


O&ASB,  FBOM  BEHOTHaT  AJUiqCrTT  TO  THB  PBE8EIIT  TIMI 
IIONB  I*  Bii  BELIEF  OH  THB  TOMBS  OF  BOrPT.  —  THB  "  AjH  ABI  "  OF  JATA. 
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Whatever  relates  to  agricnltnre  must  be  of  prim&I  iDterest  to 
man,  "  of  the  earth;  earth;  ;  "  and,  ia  fact,  the  history  of  agri- 
cuitnre  from  the  remotest  period  down  to  this  time  would  nece»- 
flBiiljr  involve  what  has  been  most  important  to  the  race  in  all 
time.  Jt  is  a  natural  law,  that  man  shall  live  b;  the  sweat  of  his 
brow ;  that  from  the  boaora  of  the  earth  be  shall,  by  greater  or 
less  toil,  draw  hia  sustenance.  And  when  surveying  the  wide 
field  of  manufactures,  one  is  struck  with  astonishment  at  the  com- 
paratively few  inventions  and  improvements  which  hav^  been  made 
in  the  field  of  labor-saving  machinery  adapted  to  agriculture.  In  a 
large  portion  of  the  world,  the  primitive  or  simplest  forms  of  im- 
plements of  hunbandry  are  still  in  nse.  The  plow  now  used  gen- 
erally in  the  Roman  states,  and,  indeed,  throughout  Italy,  ia  but 
a  slight  improvement  on  that  there  used  two  thousand  years  ago; 
and  the  straps  or  ropes  by  which  it  is  attached  to  the  cattle  which 
draw  it  are  fastenoS*  about  their  horns,  the  Bbouldei*  yoke  nttt 
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Eng  mach  employed.  But  the  experiences  of  ooe  conntiy,  or 
mate,  are  Dot  like  those  of  another  ;  and  the  cnstoms  of  hne- 
ndry  adapted  to  one  portioii  of  the  earth  are  seldom  suited  to 
other  portion ;  so  that  one  nation  has  not  borrowed  so  much 
nsi  another,  or  profited  so  much  from  its  real  progress  in  the 

0  of  agricultural  inventions,  as  in  those  of  many  other  arts  of 
ace,  or  of  the  art  of  war,  especially ;  for  in  the  latter,  one  na- 
m  must  keep  pace  with  another,  or  consent  to  be  reckoned  as 

inferior  power,  and  suffer  the  oonsequences  of  weakness  or 
lot  of  skill  —  be  ''  absorbed,''  "  annexed,''  or  ''  trampled  out  of 
istence,"  it  may  be. 

We  have  not  the  space  to  indulge  in  speculation  or  philoso- 
lising  as  to  the  various  reasons  which  have  retarded  progress 

the  line  of  labor-saving  implements  of  husbandry ;  but  we 
ly  remark,  en  passant,  that  in  ancient  times  more  than  now, 
in  seems  to  have  been  more  of  a  pastoral  animal  than  an  agri. 
Iturist  proper.  He  lived  more  with  and  upon  his  flocks,  and 
Km  the  fruits  of  trees  and  vines,  and  less  upon  the  cerealia  and 
hivated  vegetables,  than  the  race  now  does.  We  find  Sir  An- 
ony  Fitzherbert  declaring  himself  as  follows  in  his  ''  Boke  of 
osbandrie,"  in  1534  (the  first  agricultural  work  published  iti 
igland) :  "  A  housebande  cannot  thryve  by  his  come  without 
ttell,  nor  by  his  cattell  without  come  ;  shepe,  in  myne  opinion, 
the  most  profitablest  cattell  that  any  man  can  have."  Sir 
ithony  had  then  had  forty  years'  experience  as  a  farmer,  and 
doubtedly  uttered  the  then  prevalent  opinion  on  the  subject. 
The  contrast  between  the  primitive  Sickle  and  the  Mower  and 
iaper  of  these  days  is  as  wide  almost  as  between  that  of  dark- 
98  and  light ;  or  more  fitly  perhaps,  and  less  exaggeratedly, 
ty  be,  between  the  classic  **^g  leaf"  of  the  primal  garden,  and 
3  toilet  of  the  modem  belle  with  her  deftly  woven  silks,  her 
$es  subtly  wrought  by  abhing  fingers,  her  cashmere  shawl  made 
the  exquisite  wool  of  unborn  lambs,  and  her  diamonds,  found 
er  years  of  the  discoverer's  ceaseless  searching,  and  set  in 
dded  gold. 
A  pertinent  comparison  or  contrast  of  the  past  condition  with 

1  present  state  of  mechanics  as  related  to  agriculture  migitt  be 
ide  between  the  Norman  I^ow  and  its  driver  (as  represented  in 
I  article  on  "Axes  and  Plows  "p.  1 14,)  and  the  Mower  "  at  work" 
the  field,  as  it  appears  in  this  article,  with  its  wondrous  con- 
kction  of  power  and  celerity  of  operation,  ''its  weird  oombina- 
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lion  of  mechanic  powers,"  and  its  maryelous  adaptation  of  means 
to  the  ends  of  victory. 

But  we  cannot  probably  better  serve  the  reader  at  this  point, 
than  by  presenting  him  with  the  vaiious  methods  of  gathering 
grain,  grass,  etc.,  from  the  remotest  antiquity  to  this  time,  in  a 
description  which,  we  trust,  will  not  be  found  wanting  in  pleasing 
interest  and  positive  value. 

The  time-honored  sickle,  still  in  use,  is  the  earliest  known  reap- 
ing implement.  We  find  it  mentioned  both  in  the  Hebrew  legends, 
and  the  Christian  scriptures.  That  it  was  used  by  hand  only,  and 
not  as  a  part  of  a  machine,  may  be  inferred  from  a  passage  in  Isaiah 
xvii.  5.  This  was  obviously  the  case  in  Egypt,  judging  from  the 
bas  reliefs  upon  some  of  the  buildings  and  tombs,  wiiere  reapers 
are  represented  using  sickles,  some  with  smooth,  and  others  with 
serrated  edge.  Two  of  these  ancient  Egyptian  iron  sickles,  much 
rusted,  are  displayed  in  the  "  Gallery  of  Egyptian  Antiquities," 
in  the  British  Museum,  London.  In  Java,  an  instrument  has  been 
in  use  from  time  immemorial  for  reaping  grain,  which  is  described 
in  Sir  Thomas  S.  Raffles'  history  of  that  island.  The  description 
of  the  "  ani  ani "  being  very  vague,  it  is  difficult  to  form  a  correct 
opinion  of  the  manner  in  which  it  is  used ;  and  the  figure  does 
not  remove  the  doubt.  We  surmise,  however,  that  the  reaper 
takes  one  of  the  parts  in  each  hand,  and  in  passing  them,  like  the 
blades  of  shears,  over  each  other,  the  straw  is  cut,  and  by  the 
same  act  the  head  of  grain  is  thrown  into  a  basket  or  apron  worn 
by  the  reaper. 

The  first  account  of  a  machine  to  reap  grain  appears  t6  be  that 
given  by  Pliny  the  elder,  who  was  bom  A.  D.  23.  He  says,  "  In 
the  extensive  fields  in  the  lowlands  of  Gaul,  vans  (carts)  of  larg^ 
size,  with  projecting  teeth  on  the  edge,  are  driven  on  two  wheels 
through  the  standing  grain,  by  an  ox  yoked  in  a  reverse  positioOi 
In  this  manner  the  ears  are  torn  off  and  fall  into  the  van."  Such 
an  idea  of  a  reaping  machine  is  very  like  that  of  the  ancient  war- 
chariots,  to  the  sides  of  which  great  blades  were  fastened,  and 
the  horses  thereof  driven  into  the  ranks  of  the  opposing  army, 
thus  to  reap  a  harvest  of  human  heads.  As  Palladius  (an  Eastern 
prelate,  born  A.  D.  391)  gives  a  similar  account  of  this  machine 
in  the  following  words,  it  is  more  than  probable  that  its  use 
was  continued  through  centuries.  After  describing  the  forms 
of  the  van  and  the  attachment  of  the  animal,  he  continues,  ''  All 
the   ears  are  caught  by  the  teeth,  and  fall  in  a  heap  into  the 
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dart,  the  broken  stalks  being  left  behind.  The  driver,  who  fol- 
lows, generally  regulates  the  elevation  or  depression  of  the  teeth, 
and  thas,  by  a  few  conrses  backwards  and  forwards,  the  whole 
crop  is  gathered  in  the  space  of  a  few  hours.  This  system 
is  useful  in  open  level  places,  and  in  those  where  straw  is  not 
absolutely  wanted."  In  vol.  iv.  p.  205  of  the  "  Annals  of 
Agriculture  and  other  Useful  Arts,"  collected  and  published  in 
1785,  by  Arthur  Young,  F.  B.  S.,  etc.,  appears  what  is  believed 
to  be  the  earliest  proposal  for  a  mechanical  reaping  machine  in 
Great  Britain.  In  vol.  viii.  p.  161  of  the  same  work  (1781), 
there  is  an  account  of  a  reaping  machine,  suggested  by  the  de- 
scriptions in  Pliny  and  Palladius,  and  invented  by  William  Pitt, 
of  Pendeford.  It  consisted  of  a  reaping  or  rippling  cylinder,  com- 
posed of  numerous  parallel  rows  of  curved  teeth.  This  tooth 
cylinder  is  suspended  in  front  of  a  two-wheeled  car,  and  motion 
communicated  by  means  of  a  pinion  and  cog-wheel,  t^onnected  to 
the  car-wheel  by  a  band  and  pulley  ;  the  iron  combs  of  the  cylin- 
ders hatcheling  off  the  heads  of  grain  and  dropping  them  into  the 
box  behind.  In  "Walker's  System  of  Philosophy  in  Twelve 
Lectures  "  (1709),  there  is  a  description  of  a  reaping  machine, 
though  by  whom  invented,  or  when,  does  not  appear.  The  move- 
ment of  the  cutters  is  represented  as  being  circular.  The  knife 
wheel  is  put  in  motion  by  a  pulley  fixed  on  its  axle,  and  made  to 
cut  like  shears  against  the  sharp  edges  of  steel  points  projecting 
beyond  it  into  the  standing  grain,  the  cut  wheat  being  removed 
from  the  platform  by  a  lever  attached  to  the  axle  of  the  cutter- 
wheel.     The  whole  is  pushed  forward  by  a  horse. 

The  first  patent  for  a  reaping  machine  in  England  was  obtained 
by  Joseph  Boyce,  of  Pine  Apple  Place,  Mary-le-bone,  on  the  4th 
of  July,  1799.  On  the  20th  of  May,  1800,  letters  patent  were 
granted  to  Robert  Hears,  of  Somersetshire,  for  a  machine  reaper. 
This  was  an  apparatus  worked  by  hand,  although  propelled  upon 
wheels.  On  the  15th  of  June,  1805,  Thomas  J.  Plucknett,  of  Kent, 
England,  obtained  a  patent  for  a  reaping  machine,  in  which  the  mo- 
tive power  or  "  team  '*  was  placed  behind,  and  the  cutting  apparatus 
suspended  beneath  and  forward  of  an  axle  connecting  two  large 
driving  wheels,  and  worked  by  gearing.  The  cutter  was  a  plain, 
circular,  smooth-edged  plate.  The  Edinburgh  Encyclopaedia,  vol.  i. 
p.  262,  gives  a  description  of  a  reaping  machine,  having  an  ar- 
rangement for  gathering  grain,  and  delivering  it  in  small  sheaves, 
produced  in  1806,  by  Mr.  Gladstone,  of  Castle  Douglass.     In  this 
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machine,  '*  the  horse  goee  in  front  beside  the  tmciit  grahi."  TUs  it 
the  first  mention  of  a  harvesting  machine  wiiere  the  horses  go  before 
the  machine,  and  beside  the  uncut  grain  ;  and  it  is  the  first  reap- 
ing machine  we  have  an  account  of  which  had  an  arrangement  for 
gathering  the  grain,  and  delivering  it  on  the  ground  in  sheaves  or 
bundles.  The  cutter  was  4  smooth-edged  circular  knife,  acting  upon 
the  gmn  confined  against  strong  wooden  teeth  which  projected 
forward  and  above  the  blade.  The  cutting  edge  was  kept  sharp  by 
means  of  two  small  circular  pieces  of  wood,  coated  over  with 
emery  placed  below  and  above  it,  and  made  to  revolve  rapidly 
against  it. 

On  page  422  of  Loudon's  "  Encyclopedia  of  Agpriculture/'  there 
is  an  account  of  a  reaping  machine  desig^ned  by  a  Mr.  Salmon,  in 
1807.  Its  cutting  operation  is  like  that  of  a  pair  of  shears,  to 
which  power  is  transferred  from  the  driving  wheels  by  gearing 
similar  to  that  very  generally  adopted  in  reapers  at  the  present 
day. 

Up  to  this  time  all  the  different  devices  for  reining  machines 
were  very  complicated.  The  invention  of  Henry  Ogle,  School- 
master of  Remington,  in  1322,  marks  the  commencement  of  a  new 
era  in  reaping  machines.  Mr.  Ogle  seems  to  be  the  first  who  in- 
vented and  used  a  reciprocating  cutter.  His  machine  was  one 
of  extreme  simplicity.  From  a  trial  of  this  machine,  it  was  esti- 
mated that  it  would  cut  fourteen  acres  per  day  with  ease ;  but 
Mr.  Ogle,  schoolmaster,  says,  "  Some  working  people  threatened 
to  kill  Mr.  Brown  (the  maker  of  the  machine)  if  he  persevered 
any  further  in  it,  and  it  has  never  been  more  tried.''  Up  to  this 
period,  notwithstanding  the  ingenuity  which  had  been  expended 
upon  reaping  machines,  none  had  been  produced  which  has  stood 
the  test  of  time,  or  which  embraced  all  the  principles  that  have 
been  incorporated  in  the  effective  reapers  of  the  present  day; 
but  in  1826,  the  Rev.  Patrick  Bell,  of  Scotland,  invented  an 
apparatus  for  reaping  grain,  which  is  the  oldest  known  ma- 
chine that  is  still  in  use.  This  may  be  said  to  be  the  advent 
of  successful  reaping  by  machinery.  In  this  (Bell's)  machine 
there  was  the  adjustable  reel,  as  in  Ogle's  clipping  cutters ;  a 
method  of  raising  the  cutters,  and  also  a  mode  of  delivering  the 
cut  grass  in  line  on  the  ground,  to  allow  any  number  of  bind* 
ers  to  work  after  it.  Various  trials  were  made  with  this  ma* 
chine  in  1828  and  1829.  One  made  in  September,  1828,  in  the 
presence  of  fifty  farmers,  elicited   fix>m  them  a  signed  declara' 
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tion,  that  moved  by  one  horse  it  cut  an  acre  per  hour  of  oats. 
In  September,  1829,  the  same  miM^hine  was  worked  at  Monckie, 
in  the  presence  of  a  large  number  of  persons,  who  also  attested 
that  it  cat  half  an  acre  of  heavy  lodged  oats  in  half  an  honr. 
It  was  also  tried  in  a  number  of  other  places  in  the  same  year. 
It  is  described  in  Loudon's  Encyclopsadia  of  Agriculture. 

Although  there  is  unquestionable  proof  respecting  the  success- 
fill  working  of  this  machine  in  1828,  it  does  not  seem  to  have 
attracted  much  attention,  as  it  was  lost  sight  of  entirely,  until 
England  was  awakened  to  the  utility  of  reaping  machines,  in 
1851,  at  the  Great  Exhibition.  "  The  credit  of  effecting  this  (the 
whole  English  press  has  declared)  is  undoubtedly  due  to  American 
inventors,  whatever  may  be  the  ground  for  disputing  the  novelty 
of  the  two  rival  American  reapers''  (McGormick'sandHussey's). 
After  the  accounts  regarding  the  American  reapers  at  the  World's 
Fair  were  published  abroad,  it  was  claimed  that  the  American 
reapers  were  no  more*  than  copies  of  British  reapers,  and  that  one 
of  Bell's  machines  had  been  eariy  sent  out  to  America,  from 
which,  it  was  hinted,  the  American  inventors  had  supplied  them- 
selves with  ide&s.  One'  of  Rev.  P.  Bell's  horse  power  reaping 
machines  was  imported  by  John  B.  Yates,  in  1834,  who  used  it 
about  two  years,  until  the  time  of  his  death,  after  which  we  have 
no  account  of  its  being  continued  in  use.  It  is  not  probable, 
therefore,  that  the  inventors  of  American  machines  are  at  all  in- 
debted to  Mr.  Bell  or  any  other  foreign  inventors  for  their  ideas. 

About  this  time  the  attention  of  inventors,  in  different  parts  of 
the  world,  seems  to  have  been  awakened  to  the  importance  of 
harvesting  machinery.  One  was  invented  in  Odessa,  in  1831, 
one  in  Vienna,  in  1839,  and  one  in  Australia,  in  1845.  From  this 
period  up  to  the  time  of  the  Great  Exhibition  in  London,  in  1851, 
there  were  nine  letters  patent  issued  in  England  for  reaping  ma- 
chines and  improvements  thereon.  The  World's  Fair  was  the 
commencement  of  a  new  era  in  the  department  of  agricultural 
machinery  —  of  reaping  machines  particularly.  From  the  clos- 
ing of  the  Crystal  Palace,  in  1851,  to  the  end  of  the  year  1852, 
there  were  no  less  than  twenty-eight  inventions  registered,  and 
English  patents  granted  for  inventions  relating  solely  or  partially 
to  reaping  and  mowing  machines.  Few  of  them  are  of  sufficient 
interest  and  present  importance  to  demand  a  notice. 

The  foregoing  descriptions  embrace  the  history  of  reaping  ma- 
chines in  foreign  countries  up  to  the  year  1858. 
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We  win  now  let  Mr.  Hnsse;  Rpeak  for  himeelf.  "  There  is  no 
acGonnt  of  any  saccesefal  reaper  la  ancient  times,  and  it  is  well 
known  that  England  and  Scotland  never  produced  any  np  to  the 
time  of  the  London  Exhibition  of  all  Ifations,  in  1851 ;  it  conse- 
quently follows  that  the  claim  of  priority  is  clearly  confined  to  the 


tTnited  States.     The  qnestion  therefore  is,  who  originated  the  sno* 
oessfiil  reaping  and  mowings  machine  f 

"  I  do  not  desire  to  nt^e  any  nnjust  claim  for  myself,  but  I  wish 
to  maintain  the  credit  which  is  justly  due  to  me.  It  is  known  to 
the  coantry,  and  by  farmera  in  particular,  that  there  are  at  the 
{»>e6ent  day  Boveral  sncceseful  reaping  machines,  which  are  knowo 
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The  leading  principles  in  the  operation  of  harvesting  machinery, 
may  now  be  considered  as  fully  established,  and  the  attention  of 
inventors  and  manufacturers  will,  no  doubt,  be  directed  to  further 
simplifying  the  construction  of  the  parts,  and  adding  to  their  oon« 
venience  and  ease  of  management. 

In  the  application  of  principles  already  established,  there  are 
now  used  in  all  first-class  mowers,  two  driving  wheels,  which  sup- 
port the  body  of  the  machine,  and  give  motion  to  the  knives, 
through  the  gearing ;  a  frame  which  supports  the  gearing,  and 
to  which  is  attached  the  cutting  apparatus  and  the  draught-pole ; 
the  gearing;  the  cutting  apparatus,  consisting  of  a  reciprocat- 
ing knife,  operating  in  and  supported  on  a  finger-bar,  with  shoes 
at  each  end,  and  having  guards  or  fingers  projecting  in  front  to 
protect  the  knives  and  assist  in  cutting.  In  addition  to  these, 
the  reaping  machines  have  reels  and  platforms  for  the  purpose  of 
gathering  the  grain,  and  delivering  it  on  the  ground  in  gavels 
suitable  for  binding. 

Although  the  general  arrangement  of  these  parts  is  similar  in 
the  machines  now  most  prominent  before  the  public,  there  are 
many,  and  in  some  instances  material  points  of  difierence  in  their 
construction ;  and  we  mention,  as  some  of  these  points,  the  style  of 
driving  wheels,  some  being  made  of  cast  and  wrought  iron,  others 
of  cast  only  ;  the  manner  of  connecting  the  driving  wheels  to  the 
gearing,  so  as  to  best  admit  of  throwing  the  machine  in  and  out 
of  gear ;  the  number  of  gears,  some  having  two,  and  others  three 
pairs ;  the  frame,  some  using  iron  only,  others  wood ;  besides  dif- 
ferent devices  for  uniting  the  finger-bar  to  the  frame,  so  that  it  will 
conform  to  the  inequalities  of  the  ground,  and  be  raised,  to  clear 
obstructions,  while  at  work,  and  secure  convenience  in  transporta- 
tion. Some  finger-bars  are  made  of  iron,  and  some  of  steel,  and 
differ  in  shape.  The  guards  or  fingers  also  differ  in  shape,  and 
are  made  from  different  kinds  of  metal.  The  manner  of  attaching 
the  draught  is  of  the  utmost  importance,  in  order  to  avoid,  as  far 
as  possible,  what  is  called  "  side  draught,"  and  differs  in  some  of 
the  leading  machines ;  also  the  location  of  hand  levers  convenient 
to  the  driver,  to  enable  him  to  adjust  the  cutting  apparatus,  with 
as  little  inconvenience  as  possible,  to  the  surface  of  the  ground, 
and  to  raise  it  over  obstructions. 

Particular  attention  has  been  given  within  the  last  few  years 
to  the  cutting  apparatus,  which  includes  the  finger-bar,  knife, 
and  fingers.     The  first  finger-bars  were  made  of  wood,  but  now 
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''  I  Ibok,  while  being  the  most  nseftil  of  all  the  metals  Tor  the  vari- 
TW  arts,  is  also  one  of  the  most  generally  diffused  of  the  products 
"sC  nature.  In  one  form  or  uiother,  it  Is  almost  universally  dif- 
rnscd  through  the  organic  and  inorganic  world.  Not  a  stone  or  a 
faek  can  be  found  without  a  trace  of  tliia  metal.  Nothing  is  visi- 
'ble  around  ns  which  is  wholly' devoid  of  it.  It  ia  found  in  our 
lifaod,  and  intensifies  the  brilliant  colors  of  the  rose,  while  spec- 
tral analysis  has  traced  its  presence  in  almost  all  the  stars. 
'  The  history  of  its  discovery  and  use  ia  lost  in  the  remoteness 
of  antiquity,  since,  from  its  affinity  for  oxygen,  and  its  consequent 
tendency  to  rust,  and  thus  lose  its  form,  it  can  hardly  be  expected 
tliat  any  tangible  evidence  of  its  use  in  ancient  times  should  have 
been  preserved  to  our  day. 

It  appears,  however,  from  Layard's  MnraeA  and  Babylon,  thsrt; 
"tke  Assyrians  were  well  acquainted  with  the  manufacture  of  iron, 
And  that  they  employed  it,  together  with  bronze,  in  useful  and  in 
ornamental  works.  They  had  also  the  art  of  coating  iron  with 
■bronze,  and  objects  thus  prepared  have  come  down  to  us,  the  iron 
havhig  been  preserved  in  its  metallic  state  by  its  bronae  covering. 

The  iEast  Indian  natives  still  prepare  iron  so  excellently,  though 
'  »  (M9) 
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mmgnetic  properties,  but  it  does  not  appear  from  aoy  such  recor4 
that  the  ancients  were  acquainted  with  tlie  process  of  making  cast 
iron,  or  that  their  production  of  steel  was  anything  else  than  acci* 
dental.  This  will  appear  more  evident  when  we  remember  that 
they  were  totally  unacquainted  with  any  of  tlie  chemical  processes 
of  analysis  in  use  to-day,  and  tliat  their  only  metliod  of  industry 
was  traditional  and  empirical. 

During  the  first  seven  centuries  of  the  Christian  era  we  hay<^ 
but  Uttlo  record  of  iron  making  in  Europe ;  yet  in  the  sixteenth 
oentmy  the  discovery  of  slag  heaps  in  Sweden  and  Norway,  in 
ftance  and  Silesia,  and  elsewhere,  overgrown  with  trees,  which  exr 
amination  proved  were  frequently  six  centuries  old,  showed  that  the 
mining  and  working  of  iron  must  have  been  extensively  practised 
at  an  eariy  age.  Yet  the  process  used  in  extracting  iron  firom  the  ore 
was  most  probably  a  very  rude  one,  and  it  was  a  long  time  before 
any  improvements  were  introduced  into  it,  and  then  they  were  diP 
fused  with  the  slowness  which  marked  the  dissemination  of  intelli- 
gence during  those  times  when  the  methods  of  circulation  were  sp 
tirdy  and  inadequate. 

The  first  production  of  cast  iron  took  place  in  the  fifteenth  cen- 
tnry,  when  larger  furnaces  were  introduced.  The  first  articles 
mentioned  as  being  cast  were  giws,  and  in  1490  stoves  were  thus 
made  in  Alsace. 

In  1550  George  Agricola  published  his  work  De  Re  IfekLUica, 
which  was  the  first  modem  treatise  devoted  to  tlio  manufacture 
of  iron. 

The  high  blast  furnace  is  irapposed  to  have  been  introduced  by 
the  Belgians.  In  England,  cannon  were  cast  by  John  Owen  jpi 
1535,  and  by  Ralph  Iloge  in  1540,  thoug^h  the  high  blast  fumaqe 
is  supposed  to  have  been  introduced  there  only  in  1558. 

On  the  continent,  with  the  improved  method  of  blasting,  it  was 
i>and  that  the  refuse  heaps  from  the  old  Roman  workings,  and 
those  of  the  ancient  inhabitants,  could  be  most  profitably  rc-worked. 
Some  of  these  supplies  are  said  to  have  furnished  material  for  the 
new  furnaces  for  a  period  of  two  hundred  years.  In  England  the 
progress  of  the  iron  manufacture  was  more  rapid.  The  iron  was 
melted  with  charcoal  as  a  fuel,  until,  in  1612,  a  patent  was  granted 
to  Simon  Sturtevant  for  tlie  use  of  bituminous  coal  for  tliis  pur- 
pose. Next  year  another  patent  was  g^nted  for  the  same  im- 
piovement  to  John  Ravenson,  and  in  1619  another  to  Lord  Dudley, 
who  was  80  inccessiul  that  his  piitent  w(mi  taken  awa^,  and  the 
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found  ia  the. third  and  fourth  volumes  of  the  Annalea  dot  Minen, 
in  the  third  series  of  that  work,  aiid  also  ia  Johnson's  Notes  on  ihe 
use  of  ArUhracUe  in  the  Manvfacture  of  Iron. 

In  1833  Fredeiic  W.  Geisenhainer,  a  minister  of  ScbuylkiUrF^* 
having  experimented  with  the  use  of  the  hot  blast  with  anthracite, 
obtained  a  pateut  for  the  process,  and  in  1835  produced  the  first  iron 
so  made. 

In  1841  the  process  of  consuming  the  gases  generated  in  the 
process  of  smelting,  was  adapted  to  the  use  of  anthracite  by  C. 
£.  Detmold,  and  has  since  come  to  be  used  very  generally  in  the 
United  States,  producing  a  sayisg  of  from  twp  to  three  dollars  a 
ton  in  the  use  of  fuel.  • 

The  ores  from  which  iron  is  obtained  are  various.  Iron  in  its 
native  state  is  rarely  met  with,  especially  when  of  terrestrial  ori- 
gin. Meteoric  iron  is  not  so  uncommonly  found,  and  is  generally 
an  alloy  of  iron  and  nickel.  In  the  cabinet  of  Yale  College  is  a 
mass  of  this  composition,  weighing  1635  pounds,  which  was  found 
on  the  Red  Biver  in  Texas.  The  meteors  of  this  description  are 
generally  supposed  to  be  portions  of  matter  which  are  revolving 
in  space,  outside  of  our  planet,  but  which,  by  the  attraction  of  the 
world,  are  finally  drawn  to  its  surface.  Though  not  of  frequent 
occurrence,  yet  the  numbers  which  have  been  found  is  very  large. 

The  only  place  in  this  country  where  native  iron,  not  meteoric  . 
in  its  origin,  has  been  found,  is  in  Canaan ,  Conn. ;  and  as  the  pre- 
cise locality  cannot  be  designated,  it  is  still  a  matter  of  uncertainty 
whether  it  has  been  tlius  found. 

The  iron  ores  are -alloyed  with  sulphur,  arsenic,  or  phosphorus. 
The  first  of  these  is  a  sulphurct  of  iron,  and  is  called  pyrites.  This 
rock  occurs  abundantly  in  rocks  of  all  ages,  from  the  oldest  crys- 
talline to  the  most  recent  alluvial,  and  often  in  fine  crystallizations, 
which,  from  their  yellow  color,  are  mistaken  for  gold.  For  its  iron 
this  ore  is  of  no  use,  though  its  other  compounds  afibrd  valuable 
materials  for  commerce. 

White  iron  pyrites  is  a  similar  compound  of  iron,  but  its  crys- 
tals are  of  a  different  form.     It  is  called  MarcasHe. 

Still  another  sulphurct  of  iron  is  called  magnetic  pyrites.  It 
consists  of  about  forty  per  cent,  of  sulphur  and  sixty  of  iron. 

Leucopyrite,  an  arseniuret  of  iron,  and  Mispickelf  a  sulpharseni- 
nret,  are,  as  their  names  indicate,  combinations  of  iron  with  arse* 
Die  and  sulphur.  They  are  both  of  common  occurrence,  but 
neither  are  of  any  value  as  iron  ore. 
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Scftreibersite,  or  phosphate  of  iron,  10  foimd  only  in  the  me^ 
teorites. 

Specular  iron  is  an  oxide  of  iron,  with  two  atoms  of  iron  to 
three  of  oxygen.  When  pure,  it  consists  of  serenty  per  cent,  of 
iron  and  thirty  of  oxygen.  It  is  widely  diffused,  and  has  re- 
ceived many  different  names.  The  cost  of  working  it  prevents  it 
heing  generally  used. 

Magnetic  iron  ore  is  a  magnetic  oxide  of  iron.  It  is  the  native 
loadstone,  is  widely  diffused,  and  yields  an  unrivalled  ore.  It 
differs  from  specular  iron  in  its  crystalline  form,  in  being  magnetic, 
und  in  giving  a  black  powder  instead  of  a  red  one. 
'  Franklinile  is  an  ore  of  iron  containing  zinc  and  manganese.  It 
may  be  considered  both  as  an  ore  of  iron  and  of  zinc. 

lAmonite  is  a  hydrated  peroxide  of  iron,  which,  when  pore, 
contains  85.58  peroxide  of  iron  and  14.42  water.  This  ore,  under 
various  names,  forms  the  coloring  matter  of  so  many  stratified 
rocks,  and  is  so  universally  disseminated  through  the  geological 
formations,  that  it  is  more  difficult  to  say  where  it  does  not  exist 
than  where  it  does. 

Of  the  carbonates,  phosphates,  and  arseniates  of  iron,  the  vari- 
ety is  very  great,  but  the  only  important  one,  as  an  ore,  is  Spathic 
iron.  This  is  a  carbonate  of  iron,  with  37.94  of  carbonic  acid, 
and  62.06  of  protoxide  of  iron.  It  is  almost  never  found  pare, 
but  contains  manganese,  and  generally  more  or  less  alumina,  lime, 
and  magnesia.  This  is,  perhaps,  the  most  important  ore  of  iron, 
not  generally  in  its  sparry  state,  but  as  a  mixture  with  clay  and 
the  hydrated  oxide  which,  resulting  from  its  decomposition,  and 
constituting  a  part  of  the  great  carboniferous  formation,  occurs, 
consequently,  with  the  coal  required  for  its  reduction,  and  makes 
it  of  great  importance. 

The  arseniates  and  phosphates  are  not  ores,  but  on  the  contrary 
are  highly  injurious  to  the  quality  of  those  with  which  they  are 
found  occurring. 

The  manufacture  of  iron  in  the  United  States  dates  from  a  pe- 
riod very  soon  after  the  settlement  of  the  country.  Prom  a  tract 
entitled  A  True  Declaration  of  Virginia,  published  in  1610,  only 
three  years  after  the  successful  settlement  of  a  colony  at  James- 
town by  the  London  Company,  we  find  that  in  this  year  Sir 
Thomas  Gates  testified  before  the  Council  in  London  that  in  the 
country  there  were  diverse  minerals,  especially  '*  iron  oare,"  some 
of  which  having  been  sent  home,  had  been  found  to  yield  ad  good 
iron  as  any  in  the  world. 
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From  A  DbUaroltion  cf  the  Slaie  of  Virginia,  pobKahed  in  1620, 
we  find  that  among  those  recently  sent  out  to  the  colon/,,  tiier^ 
were  "out of  Sussex  about  forty,  ail  famed  to  iron  workes.'^ 

In  his  ffuUory  of  Virginia,  Beverijr  speaks  of  an  **  iron  work  at 
Falling  Creek,  in  Jamestown  River,  where  they  made  proof  of  good 
iron  ore,  and  brought  the  whole  work  so  near  a  perfection,  that 
titcy  writ  word  to  the  Company  in  London  that  they  did  not  doubt 
but  to  finish  the  work,  and  haye  plentiful  provision  of  iron  fur 
tkem  by  the  next  Easter."  This  was  in  1620.  In  1621,  three  of 
the  master  workmen  having  died,  the  company  sent  over  Mr.  John 
Berkeley,  with  his  son  Maurice,  with  twenty  other  experienced 
workmen.  On  the  22d  of  May  following,  Berkeley  and  all  his 
company,  except  a  boy  and  a  girl,  who  managed,  by  hiding  them- 
s;4ve8,  to  escape,  were  massacred  by  the  Indians,  together  with 
three  hundred  and  forty-seven  others  of  the  settlers.  By  this  un<* 
toward  event  the  manufacture  of  iron  was  stopped,  and  was  not 
revived  until  about  1712. 

It  is  a  singular  coincidence,  and  one  which  should  modify  our 
jadgment  of  the  barbarism  of  the  Indians,  that  about  the  same 
time,  in  England,  a  mob  destroyed  the  works  erected  by  Edward 
Lord  Dudley,  for  smelting  iron  ore  by  the  use  of  coal  in  hU(  pro- 
cess patented  in  1621,  and  that  this  similar  employment  of  violence 
put  off  the  general  introduction  of  this  process  for  nearly  one  hun- 
dred years. 

In  a  pamphlet  written  by  Edward  Williams,  and  published  in 
London  in  1650,  with  the  title  of  Virginia,  more  etspeciaUy  the 
Southern  Part  (hereof,  etc.,  the  author,  speaking  of  iron,  says, 
"  Neither  does  Virginia  yield  to  any  other  province  whatsoever  in 
CKcellency  and  plenty  of  this  oare ;  and  I  cannot  promise  to  my- 
self any  other  than  extraordinary  successe  and  gaine  if  this  noble 
tad  usefull  staple  be  but  rigorously  followed." 

To  check  too  excessive  attention  to  die  raising  of  tobacco,  which 
tt  the  time  ruled  at  very  low  prices  in  England,  where  it  was 
Bent  to  be  sold,  and  to  encourage  the  consumption  of  iron,  and  its 
nanufacture  into  the  various  articles  needed  for  their  own  use,  in 
ahip-building  and  other  industries,  the  exportation  of  iron  was,  in 
1862,  prohibited,  on  penalty  of  ten  pounds  of  tobacco  for  each  pound 
of  iron  exported.     This  prohibition  was  removed  in  1682. 

With  the  enterprise  for  colonizing  Massachusetts  Bay,  the  Court 
of  Assistants  in  London,  who  took  an  active  part  in  this  measure, 
contemplated  the  production  of  iron.     The  journal  kept  of  the 
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ia  the  trade  willi  finglandi  led  soon  to  the  tttdmpit  to  iutrodpce 
tfate  manufacture: into  the  ooloDy.  In  1643  Mr.  Bndges  carried 
with  him  to  England  specimena  of  the  ore  from  the  ponda  neaf 
I^nn,  and,  in  connection  with  Winthrop  and  others,  formed  $k 
"  Company  of  Undertakera  for  the  Iron  Works/'  The  sum  of 
one  thousand  pounds  was  subserihed,  and  with  this  \Vintlirop» 
with  a  corps  of :  workmen*  returned  to  New  England  the  same  year. 
Others  joined  in  the  enterprise,  and  on  March  7th,  1663,  the  Gep- 
eral  Court  granted  tbem  the  exclusiv.e  privilege  of  making  iron 
for  twenty-one  years,  provided  that  within  two  years  they  made 
sufficient  for  the  use  of  the  colony.  They  were  allowed  the  u^o 
of  any  six  places  not  already  gpranted,  provided  that  within  tetA 
years  they  set  up  in  each  place  a  furnace  and  a  forge,  and  "  not  a 
Uoomery  onely.' '  The  stockholders  were  exempted  from  taxa^cw 
OQ  their  stock,  their  agents  from  public  charges,  ajid  they  woA 
their  workmen  from  trainings. 

It  has  been  questioned  whether  their  first  forge  was  set  up  Sjt 

Braintree  or  Lynn,  but  Lewis,  the  historian  of  Lynn,  avers  that 

the  first  works  were  erected  there,  on  the  west  bank  of  the  Saugqs^ 

upon  land  purchased  from  Thomas  Hudson,  and  near  a  chain  of 

ponds  abounding  in  ore.     The  village  about  the  works  was  called 

Hunmersmith,  from  the  native  place  in  England  of  some  of  the 

workmen.     Operations  were  continued  here  with  varying  degree^ 

of  success  for  more  than  one  hundred  years,  and  the  heaps  of 

Koriad  about  the  place  still  mark  the  spot  in  which  this  important 

industry  was  commenced  and  carried  on. 

Not  the  least  difficulty  in  the  way  of  the  successful  working  of 

tke  iron  works  established  by  the  company  was  the  want  of  ready 

inoney  among  the  undertakers  of  the  project,  and  also  the  want 

of  money  among  the  inhabitants  to  purchase  the  wares  produced. 

The  court,  in  reply  to  a  letter  from  the  proprietors  in  1646,  wrote, 

"  If  your  iron  may  not  be  had  here  without  ready  money,  what 

Mivantage  will  that  be  to  us  if  we  have  no  money  to  purchase  it  ? '' 

In  August,  1648,  Governor  Winthrop  wrote  concerning  it :  '*  The 

iron  work  goeth  on  with  more  hope.     It  yields  now  about  seven 

tons  per  week,  but  it  is  most  out  of  that  brown  earth  which  lies 

onder  the  bog  mine.     They  tried  anotlier  mine,  and  after  twenty* 

foar  hours  they  had  a  sum  of  about  five  hundred,  which,  when 

tbey  brake,  they  conceived  to  be  a  fifth  part  silver.     There  is  a 

grave  man  of  good  fashion  come  now  over  to  see  how  things  stand 

bere.     He  is : one  who  hath  been  exercised  in  iron  works." 
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The  company,  in  16*77,  after  having  been  several  times  sued  for 
debt,  succumbed  to  the  force  of  adverse  circumstances,  and  tke 
{MToperty  passed  out  of  their  possession  into  the  hands  of  Samuel 
Appleton,  who  sold  them  about  ten  years  after  to  James  Taylor. 
The  chief  importance  of  the  establishment  of  these  works  was, 
that  they  introduced  the  industry  into  the  country,  and  brought 
over  to  the  colony  many  skilful  mechanics,  the  result  of  whose 
labors  have  not  yet  entirely  disappeared. 

Among  the  first  workmen  engaged  at  the  foundery  were  Henry 
and  James  Leonard,  who  aided  in  making  the  first  castings  in  the 
United  States,  and  were  the  first  of  a  long  line  of  iron  masters  of 
their  name  who  have  been  scattered  all  over  the  country.  Joseph 
Jenks,  of  Uammersmith,  near  London,  was  another  skilful  work- 
man who  was  connected  with  this  undertaking  from  its  commence* 
ment.  Mr.  Lewis,  in  his  History  of  Lynn,  says  of  him  :  "  Joseph 
Jenks  deserves  to  be  held  in  perpetual  remembrance  in  American 
Mstory  as  being  the  first  founder  who  worked  in  brass  and  iron  on 
the  western  continent.  By  his  hands  the  first  models  were  made, 
and  the  first  castings  taken  of  many  domestic  implements  and  iron 
tools.  The  first  article  said  to  have  been  cast  was  a  small  iron 
pot,  capable  of  holding  about  a  quart.  Thomas  Hudson,  of  the 
same  family  with  the  celebrated  Uendrick  Hudson,  was  the  first 
proprietor  of  the  lands  on  the  Saugus  River,  where  the  iron  foun- 
dery stood.  When  the  forge  was  established,  he  procured  the  first 
casting,  which  was  the  famous  old  iron  pot,  which  he  preserved  as 
a  curiosity,  and  handed  down  in  his  family  ever  since.'' 

In  March,  1739,  Joseph  Mallison,  who  was  interested  in  the 
management  of  a  furnace  in  Duxbury,  memorialized  the  Legislature 
for  a  grant  of  unimproved  land  in  consideration  of  his  having  in- 
troduced the  use  of  sand  moulds  for  casting  hollow  ware,  such  as 
pots  and  kettles,  of  which  he  claimed  to  be  "  the  sole  promoter, 
whereby  the  province  saved  annually  at  least  twenty  thousand 
pounds  importations.''  This  improvement  he  had  made  some  years 
before,  and  the  General  Court,  in  acknowledgment  of  his  claim, 
granted  him  two  hundred  acres  of  unimproved  land. 

The  introduction  of  casting  in  sand  instead  of  clay  moulds  baa 
been  ascribed  also  to  Jereby  Florio,  an  Englishman,  who  practised 
it  at  Kingston. 

Among  the  early  settlers  of  this  country,  and  during  even  the 
last  century,  many  domestic  utensils  of  iron,  which  are  now  to  be 
met  with  in  the  humblest  dwelling,  were  quite  unknown,  or  dse 
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MgUj  prized  for  tlieir  rarity.  The  wilh  and  invenioriefl  of  per- 
atos  who  were  among  the  well  to  do,  frequently  enumerate  such 
articles  as  iron  pots,  and  their  entire  stock  consisted  often  of 
only  one  or  two,  and  these  were  bequeathed  to  relatives  or  friends 
as  marks  of  affectionate  esteem.  A  century  ago  tea-kettles  were 
made  of  wrought  iron  .exclusiyely,.and  the  rarity  of  cast  iron  ves- 
sels shows  how  limited  was  their  production,  even  in  England, 
from  whence  the  sirpply  was  chiefly  obtained.  The  plentiful  sup- 
ply of  these  conveniences  at  the  present  time  is  due  chiefly  to  the 
introduction  of  anthracite  in  the  place  of  charcoal  for  fuel  in  the 
ftiinaces. 

In  1750,  when  the  act  was  passed  by  Parliament  for  encouraging 
the  importation  from  the  colonies  of  pig  and  bar  iron,  and  prohib- 
iting the  erection  of  any  slitting  or  rolling-mills,  platiug  forges, 
or  steel  furnaces,  there  were  found  to  be  in  existence  in  the  colo- 
^ifefl  two  slitting-mills  in  Middleboro',  one  in  Hanover,  and  one  in 
Milton,  as  also  a  plating  mill  with  a  tilt  hammer,  and  one  steel 
fimace.  The  rolling>-mills  were  chiefly  employed  in  making  nail 
Mfds,  to  be  worked  up  by  hand. 

This  account  of  the  early  growth  of  the  manufacture  of  iron  in 
Massachusetts,  will  serve  as  an  indication  of  how  the  same  indus- 
tfy  became  established  in  other  of  the  colonics.  To  treat  it  with 
the  same  detail  for  each  of  the  states  would  require  too  much  of 
Our  space,  and  it  is  sufficient  to  remark  that  this  industry  was,  at 
the  time  of  the  revolution,  carried  on  to  a  greater  or  less  extent 
in  each  one  of  the  thirteen  colonies. 

An  idea  of  the  general  character  of  the  furnaces  used  in  the 
last  century  can  be  best  gathered  from  an  account  written  in  1804 
by  Dr.  James  Thatcher,  who  was  one  of  the  proprietors  of  the 
Federal  furnace,  erected  in  1794,  in  Carver,  a  town  seven  and  a 
iialf  miles  from  Plymouth,  and  which  is  printed  in  the  Massachu- 
setts Historical  Collections.  At  the  time  this  description  was 
written,  pig  iron  had  about  ceased  to  be  produced  in  this  country, 
hut  the  blast  furnaces  were  in  operation  for  casting.  Ten  forges 
were  also  employed  for  making  bar  iron  from  scraps  and  old  cast 
iron,  to  the  extent  of  about  two  hundred  tons  annually. 

The  furnace  was  about  twenty  feet  high  above  the  hearth,  and 
eight  feet  wide  in  the  boshes.  The  blast  was  produced,  as  was 
then  usual,  by  two  bellows,  twenty-two  feet  long  and  four  wide. 
These  were  driven  by  a  water-wheel  twenty-five  feet  in  diameter, 
Slid  worked  allomately.    Bvery  six  months  two  or  three  blasts,  of 
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Bizteen  or  eighteen  weeks  eaeh;  irt^i^re  Btade,  produoifl^  about  thx^pf 
hundred  and  sixty  tons  of  holle-w  .waroi  with  otber  articleSj  iik%. 
whole  estimated  at  about  1200  pounds  a  tx>Ji.     The  cost  wasi  —    j 

2130  cords  of  wood,  makiDg  1420  loads  of  charcoal,  at  #2.50,  #3550  00  ' 

726  tons  of  ore,  at  #6, 485(^00"' 

Two  sets  of  stones  for  hearth,      •     .  \.     .    . 168  83    > 

.Wages  of  foander,  at  #1  a  ton»     •    ..   ».    •    ••••.•    •    •    •  3^  00  . . 

Wages  of  otber  workmen,  •    ••••••• 238100 

Total #10,750  82 
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This  furnace  produced  also  iron  cylinders  for  slitting  mills,  poV 
ash  kettles,  stoves,  fire  backs  and  jambs,  plates,  gudgeons,  anvils, 
large  hammers,  cannon  balls,  and  a  g^reat  variety  of  machinery  for 
mills. 

With  the  war  of  the  revolution,  the  legislative  interference  of^ 
Parliament  with  the  industry  of  the  colonies  ceased.  It  was  thi#. 
narrow-sighted  policy  of  interference  which  had  forced  the  colonies 
to  appeal  to  arms,  after  having  exhausted  every  method  of  peace- 
ful protest,  and  reasonable  attempts  .to  vindicate  their  rights. 
During  the  continuance  of  the  war,  the  increased  demand  for  iron 
in  the  manufacture  of  weapons,  and  for  domestic  consumption,  t^ 
gether  with  the  total  stoppage  of  all  foreign  supply,  caused  a  grealt 
increase  in  the  production,  and  led  to  the  successful  inauguratiQU 
of  many  branches  of  manufacture.  The  general  congress  and  tb^ 
local  state  legislatures  recommended  to  the  people  that  greater  at: 
tention  should  be  paid  to  the  development  of  the  natural  resource 
of  the  country,  and  encouraged  many  branches  of  manufacture  by 
bounties.  ^ 

At  the  close  of  the  war,  many  kinds  of  industry  which  ha^ 
been  stimulated  by  the  previously  existing  unnatural  condition  of. 
isolation,  and  by  the  attendant  legislation,  were  ruined  by  the  iy[^ 
portations  of  cheaper  products  from  Europe  ;  and,  under  the  the^ 
existing  confederation,  there  being  no  harmony  or  uniformity  of 
action  between  the  states,  their  conflicting  legislation,  actuate  by 
narrow  and  selfish  views  of  their  individual,  instead  of  the  gener^ 
interest,  produced  such  a  depression  of  commerce  as  made  it  eyi- 
dent  that  a  better  political  orgaAization  must  replace  the  old  con- 
federation. 

Fortunately,  however,  the  war  had  strengthened^  instead  of 
weakening,  the  convictions  of  the  people  in  the  necessity  for  free* 
dom  in  their  political  relations,  and  intensified  their  wise  jeal(MU|y 


^>too  jBTiob' gDver^p^BUl  inierftn^no^wkh  their  jodtvidualcoiidi- 
tioDs  for  social,  pQlitical,  aod  iDd]u^trial  developneni*  They. bad 
been  trained  V>'  s^f-seUancei  and  desired  to  be  citiseBSy  not  sub- 
j^ta ;  to  be  memberfi  .of  a  comm^oQ wealth,  and  organiEe  a  govem- 
paeot  for  their  own  purposes,  to  be  their  serv^qt,  not  their  master. 
.  t  Especially  fortanaie  was  it  tbatj  at  the  same  time,  the  financial 
policy  of  the  government  was  iu  the  hands  of  Alexander  Hamil- 
ton. The  credit  of  the  government  was  destroyed,  its  circulatiuu 
was  almost  worthies^  and  being  without  any  national  traditions, 
-with  no  organization  of  the  national  service,  the  crisis  looked 
grave,  and  it  needed  a  man  with  a  mind  comprehensive  enough  to 
embrace  the  necessities  of  the  cas^,  and  with  a  logic  sure  enough 
Jto  see  that  by  the  industry  of  the  country  alone  could  the  stability 
.of  the  new  nation  be  assured,  and  that  the  duty  of  the  govern- 
ment was  to  foster  and  direct,  not  to  control  and  hamper,  the  play 
of  the  energies  of  those  to  whom  it  owed  itself,  its  existence,  and 
Mthority. 

If  ever  at  any  time  an  attempt  upon  the  part  of  a  government 
to.  interfere  with  the  natural  development  of  industry  was  just^fia- 
Ue,  it  was  just  at  the  period  succeeding  the  revolution.  Not  only 
were  the  circumstances  at  home  such  as  would  seem  to  call  for 
governmental  protection,  but  the  course  of  the  mother  country 
was  such  as  would  seem  to  have  justified  it  as  a  measure  of  re- 
.t^iation. 

By  an  act  of  1785,  Parliament  prohibited,  under  severe  penal- 
.ties,  the  enticing  of  artificers  or  w:orkmen  skilled  in  tlie  iron  and 
steel  manufactures  out  of  the  British  kingdom,  or  the  exportati(^;i 
of  any  tools  used  in  these  arts,  and  also  all  machinery,  engines, 
or  parts  of  such,  or  all  models  or  plans  of  such. 

Hamilton's  report  upon  manufactures,  as  Secretary  of  the  Treas- 
ury, and  bis  suggestions  for  the  protection  of  those  branches 
which  required  it,  is  an  admirable  document  for  its  careful  and 
temperate  tone.  But  it  was  chiefly  to  his  administration  of*  the 
treasury,  his  introduction  of  order  and  method  into  this  depart- 
ment of  the  public  service,  to  which  all  industry  ipust  be  subscr- 
Tient,  and  to  the  freedom  of  our  political  relations  which  fostered 
the  enterprise  of  individuals,  that  the  wonderful  growth  of  our 
indastry  during  this  century  is  due.  Labor  was  taught  to  depend 
more  upon  itself,  its  energy,  and  its  ingenuity,  than  upon  govern- 
mental protection ;    and,   as  the  history  of  almost  any  special 
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bnuicb  of  indiiBtiy  wiH  bIiow,  H  Is  to  these  qnalftieB  thst  Americ* 
indastry  owes  its  succeasful  and  independent  chancter. 

During  this  century  the  iroD  mftnuikcturs  has  steadily  increased 
thoagh  its  progrees  haa  fluctuated  in  coaeequence  of  tbe  change 
in  the  tariff.  Yet  American  indniitt^  has  contributed  its  share  ti 
the  improvements  in  tbe  methods  of  manufacture  which  have  beei 
detailed  above ;  &Dd  the  furnaces  of  the  United  States  will  com 
pare  favorably  with  those  of  any  country  for  their  appliances  U 
attain  ezccUonce  and  economy  in  the  process  of  manubctore. 

One  of  the  most  important  improvements  In  the  manufacture  oi 
iron  has  been  introduced  by  some  of  tbe  fonnderies  of  tiie  West 
and  consists  in  tbe  welding  of  cast  iron.  This  is  done  by  pourin] 
molten  iron  on  the  edge  of  the  shall,  or  other  fractured  surface  t 
be  mended,  until  it  becomes  melted,  and  then,  the  mould  bcioj 
closed,  the  needed  part  is  cast  upon  it.  This  most  important  dii 
covery  is  entirely  American. 

The  chief  improvement  of  late  date  is  that  known  a*  the  BcflS4 
mer  process,  which  is  described  in  tbe  article  upon  Stbel.  Pc) 
haps  it  is  not  too  much  to  say  that,  by  this  process,  in  due  tim< 
the  whole  method  of  maDU&cture  wOl  be  changed,  and  the  ii 
creased  demand  of  our  growing  industry  be  supplied  at  mnc 
cheaper  rates  than  we  have  yet  seen.  The  last  suggestion  in  1h 
process  is  the  use  of  the  spectral  analysis  of  the  light  from  th 
combustion  of  the  gases  from  the  furnace,  as  a  test  of  when  ill 
decarbonisation  of  the  ore  haa  been  carried  to  the  desired  poiai 
^ns  the  most  delicate  and  accurate  discoveries  of  pure  scieMi 
•re  fosBd  to  be  the  allies  of  the  mdeat  indttstry. 
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t  OUan  OF  TBI  SAW.  — THB  AKSAT  FABT  IT  PLATt 
■AH  or  AKTiqilB  HlfTOBT.  — TH*  IHTBHTIDB  OV  *■■ 
•AW  AMHIUHt  BT  THB  aklBKI  TO  BMDUJJ»,  OB  rBIDIX,  BIIIHBMT  ICDUTOBfl 
WBOH  THKV  DBinVD.  —  TBB  SAW  AKOXO  TBX  ANCIBHI  B0rrTIA»8.  —  I»- 
BCBIPTIOB  or  TBB  BABLIEST  UTOWM  SAWS.  —  BBCBHAHH,  EMT,  BOLtZAFFTEI, 
KABNABtCR,  WBITBBa  DPOB  THB  SAW.  —  APTUCAttOir  Ot  WATKB,  WIITD,  AND 
•TBAM  A*  HOmrB  rOWBB*  or  THB  SAW. — IHTBOMIOTIOH  OF  BAW-KU.!* 
>  TIOLBBTLT  OPPOBBD  BT  THB  PIOFLB,  AMD  IQB  MILLS  BABBS 
TBI  KOB.  —  ■GFFBBtBlOIl  OF  MILLS  BT  ACT  OF  PABUA- 
r  NUU,  AMD  IMCBBABBD  pnlAKV  FOB  BAWI. — TBB 
BAW  or  THB  miTTBV  ■TATB*.  —  FBOOBM  OF  MAVDFACTDBI.  —  THB  CHIKF 
MABDFACtOBr  OF  THB  VMITBD  RATBC  —  THB  BBTITOBB  aAW,  TOOL,  atSBL, 
ABD  FILB  WOBBB.  —  BIOOBAPHICAb  BOTH  OB  MB.  BBHBT  DUaTOM,  TBS 
HHIBErT  FOmmBB  OF  TBB  KBTITOBB  WOBBB. 

Thb  saw  baa  ever  played  a  most  conapicuoua  part  in  the 
leooDomy  of  maDufactares,  and  its  importance  will  readily  be 
sflmitted,  when  we  conaider  how  essential  a  bearing  it  haa  upon 
oar  eveTy-day  Kfe,  and  how  conducive  it  is  to  the  development 
of  those  naefiil  arts  upon  which,  to  a  great  extent,  the  very  ex- 
istence of  civilized  hamanity  depends.  Its  extended  and  univer- 
sal employment  in  the  higher  class  of  industrial  art  hoe,  in  great 
measure,  contributed  to  the  advancemont  of  civilization  and  pros- 
perity, by  administering  to  the  production  not  only  of  those 
things  which  are  necessary  to  our  being,  but  of  those  which 
tend  to  cultivate  the  taste  and  to  refine  the  mind.  The  art  of 
sawing  must  have  been  known  at  an  exceedingly  remote  period 
(even,  it  is  probable,  in  prehistoric  times),  as  it  is  impossible  to 
nppoae  that  such  magniBcent  and  gorgeous  atructures  as  are 
described  in  the  Hebrwc  Scriptures,  and  elsewhere,  could  have 
been  formed  wiUiont  some  knowledge  of  the  use  of  the  saw ;  but 
the  fiill  extent  to  which  that  knowledge  existed,  and  the  modes  of 
ft*  practical  ^tplioation,  cannot  be  educed  from  the  insufficient 
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eviJoncG  at  riin>' commalBd  in  th^etimM.  fhe  ancient  Greeks 
ascribed  the  invention  of  tlie  saw  —  as  also  the  chisel,  cvmpassoB, 
and  auger,  with  otiior  iniplemcnla — to  Dcedalus  (or,  as  Rome 
Bay,  Talus),  cr  Lis  disciple  PL'rdix,  renowned  arcliileits  and  ecnlp- 
tors,  who  we:i;  accuBtomed  to  employ  these  iustninioots 'in  the 
production  at  the  Dsedali  —  wooden  iniagos  of  the  gods,  oma- 
niciitcd  with  piMinf;;  and  real  drapery,  and  usually  represented 
standing  with  the  feet  io  aa  advanHngf.poatare,  >  Tliero  is  cvcty 
reason  to  believe,  however,  that  the  derivation  of  saws  is  infinitely 
more  remote,  as  they  have  been  discovered  clwij^- represented 
in  the  midst  of  the  hieioglyphics  inscribed  on  the  obelisks  of 
^gypt.  According  to  the  hypotheses  of  suadry  ^riciept  writersj 
4he  jaw-bones  of  the  snake  with  its  teeth,  or  the  veHebne  of  a 
fish  with  its  protruding  small  points,  first  suggested  the  plan  of 
the  saw;  but  it  is  equally  as  likely  that  a  common  brier  upon 
.Jrhich  some  antique  "genius"  may  have  torn  bis  ficsh,  or  his 
fig  leaves,  if  he  wore  any,  may  have  suggested  the  idea.  The 
great  wonder  ia,  ao  useful  an  implement  is  the  saw,  that  we  Iiave 
i»,Qt  been  assured  by  some  ancient  writer  that  the  notion  of  the 
-flaw  was  divinely  inspired.  The  Greeks  did  indeed  deify  the  sup- 
posed inventor  of  the  saw,  thus  intimating  that,  iu  their  opinion, 
Hio  conception  of  it  was  beyond  the  powers  of  the  human  mind. 

The  saws  used  by  the  Grecian  carpenters  were  made  like  the 
jtraight  frame  instruments  of  modem  days,  the.  blade  having  been 
<^t  across  the  middle  of  the  frame,  with  the  teeth  perpendicular  (ip 
(l^e  plane.  Tlie  block  of  wood  was  held  dow^t  ^pou  a  tatde^qr 
bench  by  clamps,  aud  the  sawyers,  on  opposite  sides  of  t^ 
bench,  at  each  end  of  the  saw,  pulled  it  back  and  forth. 

.  The  investigation  of  the  history  of  the  saw  affords  an  intei«|^ 
ing  field  to  the  archteologist,  although  the  materials  or  means  qf 
information  are  limited,  so  far  as  specific  facts  are  concerned  ;  b|i( 
there  is  wide  scope  for  intelligent  inference.  But  such  investigfr 
tion,  thoroughly  carried  out,  and  the  results  thereof  stated,  wouM 
hardly  come  within  the  purview  of  this  article,  whicb  is  intended 
in  the  main  to  be  utilitarian.  Those  who  desire  to  make  more  ex* 
tended  researches,  are  referred  to  Beckmann's  "  History  of  luven- 
tions,"  containing  an  account  of  the  earlier  saw-mills,  together 
■with  certain  speculations  on  the  origin  of  the  saw.  Emy,  in  ]ofi 
"Traite  do  I' Art  de  la  Cbarpenterie,"  also  makes  some  allusions  to 
the  same  subject  of  an  instructive  ctwacter,  as  likewise  does 
Holtzapffel,  in  the  second  volume  of  "T^rnipi;  and  Mecbaaiti^ 
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ICanipalation/'  and  Karmarsch  in  the  "  Handbnch   der  mecha- 
nischeu  Technologie,"  vol.  i.  Hanover,  1866. 

Saws  are  made   of  the  many  forms  and  siaBea  roqoired  bj 
thousands,  according  to  the  particular  purposes  for  which  th^  are 
dc^Bigncd ;  and  hardly  any  instrument  for  man's  use  is  more  varied 
in   size  than    the  saw,  when  we  consider  the  fnll  range  of  its 
species,  so  to  speak,  from  the    watchmaker's   delicate   saw  for 
piercing  and  inlaying,  which  measures  about  one  thirtieth  of  an 
inch  in  width,  and   one  hundredth  of  an  inch  in  thickness,  up 
to  the  immense  mill  and   mulay  (mullet  f )  saws  in  use  in  cer- 
tain portions  of  America,  and    the   peculiar  band-saws  in  com- 
bination with  rack-benches,  employed  in  ripping  logs  of  timber  of 
almost  any  dimensions. 

The  oldest  forms  of  the  saw  are  made  of  a  straight  piece  of 
steel,  **  toothed,"  and  set  in  a  frame,  or  with  handles  on  either  end, 
to  be  moved  by  one  or  two  persons,  according  to  the  form  given ; 
or  the  saw-plate  is  made  sufficiently  stiff  to  be  propelled  by  one 
handle,  and  worked  by  a  single  person  holding  it  in  one  hand,  like 
the  saw  most  in  use  among  joiners  and  carpenters  in  general.     In 
niodem  times  has  been  invented  the  circular  saw-blade,  which  re- 
volves, and  with  its  teeth  in  the  periphery,  may  be  made  to  cut  wil^ 
incredible  speed ;  a  saw  of  two  feet  in  diameter,  for  example, 
beiDg  driven  at  the  speed  of  from  two  thousand  to  twenty-four 
bandred  revolutions  a  minute. 

Bot  the  chief  important  improvement,  for  a  long  time,  relating 
to  saws,  is  one  recently  devised  by  Mr.  Henry  Disston,  of  Phila- 
,  delphia  (and  patented  January  14,  1868),  which,  since  it  com- 
prehends one  of  the  most  valuable  achievements  of  progress,  in 
any  art,  namely,  economy  of  means  or  in  products,  is  highly 
worthy  of  note.  To  make  this  great  improvement  most  clear  to 
the  reader,  it  should  first  be  observed  that  the  rapid  wear  of  cir- 
cular saws  demands  the  frequent  sharpening  of  their  teeth  ;  and 
that  this,  in  ordinary  saws,  not  only  requires  tedious  manipula- 
tion, but  results  in  the  rapid  reduction  of  the  saw  in  diameter. 
To  rescue  the  saw  from  this  rapid  reduction  is  the  object  of  Mr. 
Disston's  successful  invention. 

The  better  to  explain  this  great  improvement,  we  introduce  the 
two  accompanying  cuts,  designated  "  Pig.  1  "  and  "  Fig.  2," 
respectively.  (For  the  use  of  the  plate  of  the  latter  we  are  in- 
debted to  the  courtesy  of  Messrs.  Henry  Disston  &  Son,  of  Phil- 
adelphia.) Fig.  1  represents  a  portion  of  a  circular  saw  with  or- 
21 
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mintituv^atJiy oooTortad  tiuouffh  the  agency  of  the  pit  or  Mtip- 
nmM~.  Thk  iutrotneDt  rftriea  in  eiae  from  about  six  feet  to  eight 
fiset  ia  length,  and  is  furuished  at  the  npper  end  with  a  tiller.'Wid 
•A  the  lower  with  a  box  ts  adapt  it  to  the  hauda  of  the'«ftw- 
^rs.  The  balk,  or  beam,  after  beingeortcd  and  lined  out  by  &e 
aaaverter,  ie  then  placed  orer  tite  saw-fit,  in  order  that  tbe  aiar 


be  used  in  a  Tertical  poeltinn  by  two  men,  called,  respectiTely, 
opman  and  the  pitman.  The  men  are  favorably  stationedeo 
their  positions  shall  enable  them  to  give  the  saw  a  nearly 
'ndicnlar  traverse  of  three  or  four  feet ;  but  in  the  np-strohe 
withdrawn  a  few  inches  from  tbe  end  of  the  cut,  so  aato 
the  sawdust  free  escape,  and  likewise  to  avoid  blunting 
eth. 
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flupervision  of  an  able  and  experienced  millwright  by  the  name  of 
Stanafield,  who  had  learned  in  Holland  and  Norway  the  art  of 
constracting  and  managing  works  of  this  nature. 

The  attempt  proved,  however,  as  futile  as  those  that  had  pre- 
ceded it.  Crowds  of  the  disaffected  once  more  mustered  around 
the  building,  and  under  the  guidance  of  two  or  three  desperadoes, 
irretrievably  destroyed  it,  and  ruthlessly  scattered  the  deMSn 
It  is  satisfactory,  however,  to  add,  that  tlie  government  came  for- 
ward, and  indemnified  the  spirited  enirepreneur  for  the  loss  he 
sustained  by  this  flagrant  act  of  injustice.  It  is  a  pitiful  fact  in 
the  history  of  the  arts,  and  sciences, — and  the  remark  may  be 
justly  extended  so  as  to  embrace  matters  of  agriculture  and 
commerce  as  well,  —  that  gt>yemment8  do  not,  far  more  than  they 
hare  ever  done,  interest  themselves  in  projects  which  are  calculated 
to  advance  the  general  well-being  of  their  respective  bodies  politic, 
and  to  succor  individual  enterprise.  The  tendency  of  the  age  ia 
to  cooperative  enterprise.  This  is  emphatically  the  age  of  goar- 
aatee,  of  mutual  insurance,  and  united  effort  —  the  palpable  pro- 
ODTBor  of  those  days  of  enlightenment  which  are  to  succeed 
civilization,  in  which  shall  be  witnessed  no  more  such  violent 
straggles  as  we  record  above  between  impoverished  labor  strug- 
gling in  its  witless  way  to  preserve  food  for  its  hungering  mouth 
against  the  suggestions  of  genius  attempting  to  lessen  the  general 
burdens  of  labor  for  humanity,  and  pushed  on  by  capital.  The 
war  between  labor  and  capital  must  ever  continue,  till  an  intelli- 
gent, inventive  genius,  equal  to  that  which  prompts  and  perfects 
the  mechanical  enterprises  of  individuals,  is  brought  to  bear  upon 
the  improvement  and  reorganization  of  that  old  machine  which 
hac  so  clumsily  run  on  for  the  ages,  ever  getting  out  of  repair, 
often  violently  checked  in  its  course,  and  making  fearful  counter- 
revolutions,—  breaking  its  shafts,  with  ever  a  ''screw  loose'' 
here  and  there,  and  sometimes  tottering,  and  swaying,  and  break- 
ing down  with  a  crash  of  war  and  its  attendant  wrongs  and  hor- 
rors, and  which  miserable  machine  we  are  wont  in  its  parts  to 
call  "  Government,"  "Society," — semi-developed,  or  further  ad- 
▼anced,  and  which,  with  a  general  term,  we  curiously  enough 
name  "  Civilization." 

Shortly  after  the  destruction  of  the  mill  which  we  note  above, 
another  one  was  erected  in  its  place,  and  was  permitted  to  flourish 
vnmolested ;  and  in  a  few  years  the  general  establishment  of  mills 
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in  the  vicinago  of  London  followed  as  a  corollary.  BeckmaaQ 
asdepts  that  a  eaw-niill  of  a  moat  outre  description,  had  been  ui- 
action  at  Lcith,  in  Scotland,  some  time  antecedent  to  those  erected 
about  London. 

To  General  Bentham  is  commonly  accorded  the  honor  of  hay- 
ing been  the  first  to  apply  steam  as  a  motive  power  for  driving 
saw-frames ;  and  in  a  patent  taken  out  by  him  in  1793,  a  machine 
of  tliis  class  is  specified  for  operating  on  wood,  previons  to  its 
conversion  into  scantling  for  "  block  shells/'  etc.  Since  then, 
great  progress  has  been  made  in  this  branch  of  mechanical  indus- 
try.  Iron  and  steel  have  supplanted  wood  for  constructive  de* 
tails,  tliereby,  as  English  manufacturers  assure  us  as  the  result  of 
tfioir  experience,  iu8uring  greater  stability  and  superior  work»  aa 
well  as  conferring  a  simple  and  more  elegant  appearance  upon  the 
whole  structure ;  while,  at  the  same  time,  ample  strength  and  solid* 
ity  are  provided  to  preserve  it  free  from  vibration  and  fracture.  But 
in>  this  country  wood  as  a  constructive  material  largely  continues  to 
find  favor  with  sawyers,  who  maintain  that  its  elasticity  absorbe 
or  counteracts  the  vibration  of  the  saws,  cutters,  etc.,  and 
that  thereby  higher  rates  of  speed  may  be  attained  than  wonld 
be  Consistent  with  iron  and  rigid  frame- work.  But  the  writer's 
obiservations  lead  to  the  contrary  opinion,  and  practical  English- 
men, who  speak  from  experience,  assure  him  that  iron  and  steel 
ar6  found  preeminently  qualified  for  the  purposes  of  erection,  and 
are,  as  well,  greatly  superior  to  the  softer  and  more  yielding  mate- 
rial, by  reason  of  the  greater  durability  and  freedom  from  in- 
herent decay. 

It  was  the  application  of  water,  wind,  and  steam,  as  motive 
powers,  to  the  saw,  which  created  that  largo  demand  for  its  use 
which  has  characterized  the  nineteenth  century  over  all  its  pred- 
ecessors, and  which  extended  its  operations  into  many  thereto 
untried  fields  of  enterprise ;  and  for  the  perfect  operations  of  the 
saw,  as  perfect  settings  or  frames  as  may  be,  are  necessary.  In- 
deed, the  saw  and  the  frame  are  only  necessary  and  co-operative 
piiHs  of  a  whole,  and  must  go  together  —  as  essential  to  each« 
other  as  teeth  to  the  masticating  animal  man,  or  as  the  man  to  ttifr 
masticating  teeth. 

The  introduction  of  the  saw  into  America  was  coincident  with 
its  settlement,  the  saw  at  that  time  being  as  feeble  and  simple, 
an  instrument,  as  were  tlie  colonies  as  bodies  politic -—and 
out  of  small  beginnings  has  grown  one  of  the  foremost  nations  of 
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ihe  world,  so  equally  has  the  science  of  the  saw  in  its  mechanical 
irnprovemehts  and  manufacture  grown  until  to-day,  when  in  the 
United  States  the  best  saws  of  the  world  are  made.  The  capital' 
invested  in  the  manufacture  of  saws,  in  this  country  is  many  mil^' 
lions  of  dollars,  employing  large  numbers  of  artisans. 

The  process  of  manufacturing  saws  may  be  described  in  a  few 
words.  An  ingot  of  steel  is  prepared,  from  which  the  plates  are* 
to  be  manufactured,  and  being  heated  to  a  requisite  heat,  is  placed 
nnder  a  ponderous  steam  hammer,  and  subjected  to  severe  manip- 
ulation, which  tends  to  refine,  densify,  and  toughen  the  grain  of' 
the  steel ;  it  is  then  re*heated,  and  placed  under  powerful  rollers, 
and  flattened  out  to  the  required  thickness,  and  thereafter  cut  up 
into  slits  if  need  be.  The  edge  intended  for  the  teeth  is  then 
made  true  by  trimming,  and  the  plate  is  next  taken  to  a  toothing 
machine,  a  fly  press,  suitably  provided  with  punches,  regulated  by 
gauges  so  that  a  suitable  and  uniform  distance  apart  may  be  secured 
for  the  teeth,  and  then  the  plate  is  "  toothed ''  rapidly.  The  punch 
or  "  die  "  leaves  somewhat  rough  edges  to  the  teeth,  which  edges 
are,  as  the  next  process,  removed  by  files,  and  the  teeth  sharpened. 
The  blades  are  next  made  to  undergo  the  hardening  or  tempering 
process,  which  consists  in  their  first  being  heated  in  large  ovens,  over 
an  intense  fire,  to  a  red  heat,  whence  they  are  withdrawn  at  a  certain 
degree  of  heat,  and  plunged  into  vats  containing  oil,  together  with 
certain  ingredients,  such  as  resin,  tallow,  and  bees-wax,  in  certain 
proportions.  Of  the  precise  proportions  of  these,  together  with 
anything  like  a  minute  description  of  the  tempering  process,  it 
would,  in  every  case,  be  difficult  to  assure  the  reader ;  for  the 
art  of  tempering,  especially  in  instances  where  it  is  a  peculiar 
success,  is  kept  a  secret  in  the  temperer^s  own  bosom.  By 
this  process  the  blades  acquire  great  hardness;  and  he  now 
subjects  tbem  to  a  new  heat,  until  portions  of  the  oil  not  wiped 
off"  begin  to  burn.  This  latter  process  is  known  as  "blazing 
off."  The  temperer  regulates  tho  degree  of  hardness  according 
to  the  purpose  for  which  the  given  saw  is  intended.  That  the 
stiffness  of  the  plate  may  be  uniform  throughout,  it  is  next  ham- 
mered thoroughly  upon  a  large  anvil :  this  is  called,  in  manufac- 
turing parlance,  "  smithing."  The  next  step  is  to  grind  the  plate, 
80  that  it  shall,  commencing  at  a  given  thickness  of  teeth,  grow 
slightly  and  gradually  thinner  to  the  back  (or  to  the  centre,  in 
case  of  circular  saws).  The  process  of  grinding  was  exclusively, 
tin  of  late,  tiiat  of  placing  the  plate  upon  a  stiff  board  for  a  back, 
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them.    For  example,  the  so-called  **  No  T  "  saw,  manafao- 

by  these  works,  is  said  by  the  best  authorities  to  be  worth 

per  cent,  more  than  the  best  English  saw. 

d  here,  in  the  not  illaudible  pride,  we  tra^,  of  Americans 

ir   victories   over  other  coantries,  especially  in  the  "coin 

of  peace,"  it  is  oar  great  pleasure  to  note  the  following  eri- 

I  of  an  American  triumph  not  only  over  English  skill,  but 

3f  the   whole  world  in  the  matter  of  saws.     Mr.  Disston, 

time  in  1867,  forwarded  a  circular  saw  blade  to  the  great 

>n    dealers,  Messrs.    Holloway  &  Co.,   and  received  from 

a  voluntary  and  appreciative  testimonial  in  the  letter  be- 

nrhich  we  have  been  permitted  to  copy. 

**  LoHDOH,  England,  Kot.  28, 1867. 
.  Henrt  Disstok. 

^ear  Sir  :  Yon  will  be  pleased  to  learn  that  your  circular 
»lade  reached  us  yesterday  safely.  We  have  tried  it  to-day, 
;  is  more  than  all  we  expected  of  it.  In  every  i*e8pect  it  is 
9st  saw  we  have  ever  seen,  and  its  equal  cannot  be  produced 
rope.  We  beg  to  thank  you  for  all  your  .kind  attention  to 
ishes,  and  are  your  obliged  and  obedient  servants, 

"Holloway  &  Co." 

testimonial  like  the  above,  and  so  well  merited,  should 
f  the  professional  ambition  of  any  manufacturer  in  the 
It  may  be  noted  here  that  the  Keystone  Works  frequently 
e  perhaps  equally  good  testimonials  of  the  perfection  of 
wares,  in  the  shape  of  large  boulders  cut  entirely  through 
eir  saws  without  breaking  the  latter,  which  boulders  have 
me  means  become  imbedded  in  the  huge  trees  of  California 
egon,  it  may  be,  and  which  as  cut  in  twain,  are  forwarded  to 
by  some  admiring  sawyer ;  and  in  the  largest  iron  saw-dogs 
:>mpletely  in  two  by  their  matchless  saws. 
e  Keystone  Works  not  only  manufacture  all  kinds  of  saws, 
the  common  wood  and  hand  saw  up  to  the  largest  circular 
ever  made,  inclusive,  —  mill,  mulay,  gang,  cross-cut,  drag, 
>w,  patent  combination  saws,  etc. -^  but  also  do  a  large 
ess  in  setting,  sharpening,  gumming,  and  hammering  ciroo- 
nd  other  saws  for  other  establishments  which  have  not  the 
Isite  facilities,  and  also  do  their  own  (silver  or  gold)  plating, 
plate  for  others.    It  should  not  be  overlooked  that  they  make. 
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mcTits  he  made  in  machinery,  toolSi  etc.  At  thIS'  time  it 
the  custom  ta  send  back  to  England  ail  the  scrap  or  watfttf 
made  in  cutting  out  saws,  for  the  purpose  of  being  Te-mana- 
«d  into  sheets.  On  this  material  there  had  already  beeE~ 
a  duty  of  thirty  per  cent.,  in  addition  to  freights  and  other 
es.  The  same  steeli  after  its  re-manufacture,  would  be  re- 
d  to  this  country,  and  again  subjected  to  duties  and  charges, 
told  so  hearily  against  the  American  manufaoture,  that  Mr. 
3n  determined  that  such  a  state  of  affairs  should  no  longer 
;  and  about  twenty  years  ago  he  commenced  to  make  WMte 
into  ingots,  which  he  caused  to  be  rolled  into  sheets  for  the 
faoture  of  the  cheaper  qualities  of  g^oods.  The  experience 
onfidence  thus  gained  have  proved  to  be  of  immense  benefit, 
dthough  millions  of  dollars  had  been  vainly  spent  in  trying 
oduce  sheet  steel  in  this  country,  yet  when  our  civil  war 
out,  and  gold  commenced  its  upward  flight,  Mr.  Disston 
led  the  risk;  and  a  success  more  flattering  than  his  most 
line  hopes  had  pictured  has  crowned  his  efforts,  the  works 
jiroducing  upwards  of  thirty  tons  of  sheet  steel  per  week, 
hole  of  which  is  consumed  in  the  establishment.  The  finest 
ies  are  made  into  saws,  which  far  excel  those  of  foreiga 
facture. 

e  of  the  great  secrets  of  Mr.  Disston's  success  is  his  prao- 
knowledge  of  every  department  incident  to  the  manufacture 
WB.  There  is  not  a  process,  even  the  most  minute,  through 
1  a  saw  passes   from   the   crude  and    raw  material  to  its 
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« 
This  event  caused  him  to  take  up  a  small  lot  adjoining,  sixtj 

by  one  hundred  and  fifty  feet,  on  which,  in  the  short  space  of  fif- 
teen days,  his  first  factory,  thirty  by  sixty  feet,  and  four  stories 
high,  was  erected,  and  formed  the  nucleus  of  the  present  immense 
establishment. 

As  the  rapidly  increasing  business  demanded,  it  has  been  from 
time  to  time  enlarged,  until  it  has  assumed  its  present  colossal 
proportions  —  covering  an  area  of  over  eight  acres. 

Mr.  Disston  now  enjoys  the  laudable  pride,  as  one  reward  of  his 
great  industry  and  professional  ambition,  of  witnessing  all  the 
operations  incidental  to  the  making  of  saws  of  every  description 
carried  on  here  on  a  scale  of  unsurpassed  magnitude ;  and  not  only 
saws,  but  all  their  constituent  parts,  together  with  all  machines 
and  tools  used  in  their  manufacture,  are  planned  and  fashioned 
within  the  works. 

Mr.  Disston  may  indeed  be  classed  as  one  of  the  celebrated 
men  of  this  generation.  Born  in  England,  in  1819,  he  came  to 
this  country  at  the  age  of  fourteen  years,  in  company  with  his 
father,  who  died  three  days  after  their  arrival  in  Philadelphia. 
Friendless  and  without  means,  with  no  one  to  advise  or  guide 
his  youthful  steps,  he  was  indeed  a  stranger  in  a  strange  land. 

After  many  trials,  vicissitudes,  and  struggles  with  poveity,  he 
bound  himself  apprentice  to  the  saw-making  business,  believing 
that  the  manufacture  of  saws  was  destined,  at  no  very  distant 
future,  to  become  one  of  immense  importance  in  a  young  and 
rapidly-growing  country  abounding  in  almost  trackless  forests  of 
lumber,  and  where  new  cities  rise  up  as  if  by  magic.  The 
forethought  and  shrewdness  which  at  that  tender  age  seemed  to 
guide  him  in  the  selection  of  a  trade,  fully  developed  themselves 
in  after  years,  and  combined  with  great  energy  of  character,  have 
placed  him  at  the  head  of  the  saw-manufacturing  business  in 
America,  and  perhaps  the  world.  The  labor  market  of  Europe 
has  been  carefully  scanned,  and  the  most  skilled  and  experienced 
workmen  obtained,  without  regard  to  cost.  The  beneficial  efiects 
of  this  enterprise  are  now  becoming  visible,  as  some  of  the  finest 
workmen  in  the  world  owe  their  efficiency  to  the  instruction  re- 
ceived in  the  "  Keystone  Saw,  Tool,  Steel,  and  File  WoAs/'  of 
Philadelphia. 
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The  progress  of  civilization  may  be  said  to  be  over  iron ;  for 
iron  is  not  only  a  column  upon  which  civilization  rests,  but  lit- 
er^ly  lies  along  the  road,  like  raits,  upon  which  it  moves  ;  and 
thero  can  be  Dothing  more  pleasing  to  the  student  of  the  arts,  or 
the  lover  of  humanity  who  is  interested  in  the  material  elements, 
which,  commingled,  add  so  much  to  human  happincBS,  and 
without  which  misery  only  would  bo  the  normal  condition  of  the 
races,  than  the  subject  pf  iron  in  its  millioa  ramiGcations.  Noir 
withstanding  the  customary  ctassi^cation  or  nomenclature,  iron 
is  the  chief  precious  metal.  It  can  bo  made,  even  for  the  most 
delicate  purposes,  many  fold  more  valuable  than  gold.  A  piece 
of  iron  worth  but  five  dollars  in  the  market  in  its  simple  state, 
may  become,  it  is  said,  when  combined  with  a  proportion  of  cai^ 
bon,  vailing  from  one-half  to  one  and  a  half  per  cent.,  as  steel, 
and  wroaght  into  balance-springa  for  watches,  worth  two  hun- 
dred and  fifty  thousand  dollars.  By  no  process  could  five  dollars' 
worth  of  gold  in  the  ingot  bo  wrought  up  to  such  a  value,  espe- 
cially for  practical,  mechanical,  or  other  possible  purposes. 

Indeed,  ia  the  study  of  iron  and  its  uses,  along  the  line  of  hi»- 
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'  But  even  were  not  sadi  a  .dreadful  state  reached  at  once,  yet 
all  progress  or  development  would  be  arrested  ;  commerce  would 
pall  under  the  ruins  of  the  wares  upon  which  it  thrives,  and  tlie 
0eeta  of  the  world  fall  to  pieces  in  mid  ocean,  or  crumble  along 
the  docks.  All  manufactures  must  cease,  —  all  travel  be  sus- 
pended, and  the  travellers  themselves  imprisoned  in  herds  in  their 
own  temporary  homes,  and  in  a  short  time  find  themselves  naked, 
without  further  means  of  re-dresaing  tlian  had  Adam  and  Eve ; 
for  without  the  iron  or  steel  needle,  they  would  want  even  the 
means,  not  only  of  keeping  clothes  upon  their  limbs,  but  the 
clothes  themselves.  And  such  as,  perchance,  should  catch  some 
lower  animal  for  food,  would  be  compelled  to  tear  its  flesh  with 
their  teeth  and  hands.  Far  more  desolate  and  fearful  to  contem- 
plate would  be  the  condition  of  men  now,  if  suddenly  deprived 
of  iron,  than  anything  which  in  the  past  the  world  has  witnessed. 
Next  to  air  and  light,  iron  is  s  necessity  to  man,  since  it  in  some 
way  helps  him  to  work  oat  afl  his  other  goods.  And  without 
these,  what  would  even  the  air  and  light  be  worth  to  the  denizens 
of  the  temperate  zones  in  particular  ?  —  and  in  these  zones  crowd 
the  vast  majority  of  the  races.  The  astonished  world  would,  in 
short,  stand  aghast,  and  each  man,  in  his  utter  impotence,  with 
uplifted  hands  inquire  of  the  other,  "  What  shall  we  do  to  be 
saved  ?  "  —  not  from  the  perils  which  may  environ  a  future  of  this 
life,  but  from  the  demoniac  starvation,  and  the  countless  possible 
diseases  which  must  come  rushing  in  the  train  of  such  a  revul- 
sion of  the  wheels  of  present  progress,  as  it  bears  along  the  vans 
of  ciTilization. 

Thus  little  of  iron  in  its  staple  uses  for  man  as  regarding  its 
employment  in  the  wares  of  every-day  use ;  in  the  plows  which 
cut  the  furrows  in  whic^  grow  the  grains  for  man's  consumption  ; 
in  the  hoes  with  which  the  army  of  weeds  and  tares  is  kept  from 
stifling  the  growing  cereals ;  and  in  the  rivets,  bolts,  nails,  and 
bands  which  hold  the  parts  of  those  plows  and  hoes  together ;  and 
ia  the  knives,  and  draw-shaves,  and  lathes  by  which  their  wooden 
parts  are  shaped  ;  in  the  axles  upon  which  even  the  grindstones, 
which  sharpen  these  domestic  weapons  revolve  ;  in  the  means  by 
which  the  motive  powers,  the  horses  and  cattle  which  work  the 
plows  are  joined  to  it ;  the  whiffletree  hooks,  the  harness  buckles  and 
chains.     But  it  is  useless  to  attempt  to  recite  in  detail  the  forms 

which  iron  takes,  and  the  necessities  which  it  supplies,  even  in 
^  basilar  stratum  of  civilizatioup     But  there  is  another  need  of 
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man  than  that  which  simply  supplies  tbe  wants  of  the  stomacli, 
and  protects  against  cold  or  heat.  Tbe  love  of  beauty  is  one  of 
the  chief  elementary  impulses  to  his  progress;  and  iron,  as  a 
substance  out  of  which  countless  ornamental  devices  are  wrongbt. 


Iron  FotnriAn. 


plays  as  lar^  a  part  in  the  advancement  of  man's  moral  Dfttore 
as  it  enacts  in  his  physical  preservation  and  woll-beinjf,  and  la 
far  more  capable  of  serving  the  multitudinous  purposes  of  artists 
than  are  the  miscalled  precious  metals.  Besides,  iron  is  a  cheaper 
substance  than  those,  and  in  this  respect  more  available  for  tlie 
purposes  of  beauty,  administering  to  the  delight  of  a  vaster  nvm- 
ber  of  beholding  eyes  than  they ;  adorning  more  households,  mor« 
public  buildings,  parks,  streets  of  cities,  in  braeketa,  and  balocK 
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Alois,  and  pOBis,  and*  moQldings,  and  tnrrets,  etc.,  etc.,  than  contd 
4il  the  other  "  precious  metals  "  combined,  to  saj  nothing  of  its 
ten   thousand  other  uses. 

In  the  older  countries,  in  manj  portions  of  Europe  especially, 
is  everywhere  seen  in  aUar  railings,  gates,  and  gateways,  palisades, 
foantains,  and  in  other  forms,  gorgeous  even,  many  of  them,  the 
wondrous  skill  of  the  blacksmith's  art  —  greatly  the  creations  of 
other  centuries;  and  the  exhumations  of  Pompei  show  that  no 
mean  skill  in  the  blacksmith's  field  of  art  was  exercised  nearly 
two  thousand  years  ago  among  the  Roman  races.     In  fact,  it  is 
impossible  to  note  the  time  in  the  history  of  the  art  when  the 
element  of  beauty  did  not  enter  into  more  or  less  of  the  black- 
smith's work.     And,  indeed,  to  such  heights  has  this  art  been 
c^xried,  that  out  of  iron  have  been  called  forth  the  most  exquisite 
Representatives  of  the  tendrils,  sprigs,  and  leaves   of  daintiest 
lowers,  —  Tieing  with  those  wrought  with  even  the  braided  gold 
^^  Malta,  —  as  well  as  the  most  elegant  and  slender  twisted  columns 
^^staining  great  weights,  and  mounted  with  volutes  more  beauti- 
ful than  any  which  can  be  cut  ftom  stone  by  the  subtlest  art  of 
^e  sculptor.     And  the  art  of  ornamental  iron  work  of  elegance 
^Od  great  merit  is  not  confined  to  the  hammer  of  the  blacksmith, 
^ut  is  seen  in  the  foundery  as  well. 

In  tho  United  States;  the  use  of  iron  for  architectural  purposes 

^at  been  earned  to  a  great  extent.     Immense  capital  fa  invested 

^tero  and  there,  over  the  country,  in  the  manufacture  of  iron  into 

howes,  and  various  ornamental  work  for  the  same,  ds  well  as  for 

Uie:  fencing  of  public  parks  and  cemeteries,  and  private  grounds. 

Indeed,  so  extensive  is  becoming  its  use  for  ornamental  purposes, 

tbtt  nearly  every  village  in  the  Eastern  and  Middle  States,  containing 

a  population  of  ^e  thousand  inhabitants,  boasts  its  little  foundery, 

or  its  machine  shop,  or  smithery,  where  ornamental  iron  work  is 

nwMie;  or,  lacking  these,  has  its  dep6t  for  the  saFe  of  ornamental 

iron  fabrics  of  some  kind.     And  the  art  is  now  as  well  understood 

•  

^  some  portions  of  the  country  as  in  Europe,  —  though  it  must 
be  acknowledged,  that  the  higher  grades  of  Work  are  yet  mainly 
"Jide  by  artisans  of  foreign  birth  alid  rearing,  imported  here  by 
'^ibdrican  manufacturers  ;  but  the  genins  of  the  American  mind 
w&8t  accomplishing  the  mysteries  of  the  art. 

Much  of  the  work  which  now  emanates  from  American  shops  cotn- 
PMS8  fovorably  with  the  very  best  of  the  middle  ages  work  of  En- 
lopeio  all  r^pects,  ahd  is  gpveti  to  the  public  at  cheaper  rates,  thus 
22 
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hoQBe  and  worka  of  Robert  Wood  &  Co.  aro  the  bout  and  prid« 

of  other  ornatnental  iron  workers. 

The  flune  house  liu  of  late  ;cars  added  to  its  omamcutal  iron 

makliig  snother  branch  of  art,  which  in  some  respects  may  be 

aaid  to  be  a  kindred  one,  in  which,  however,  they  hare  lea* 

imltafors,  and  ma;  be  regard* 

ed  as  standing  almost  alone  in 

this  country.      In  fact,  when 

considering  the  variety  of  the 

woifc  which  they  hare  accom- 

plislted   under  this  head,   as 

well  as  the  perfect  saccess  they 

have  attained  therein,  it  may 

be  sadd  that  they  stand  alone 

—  and  this  branch  is  the  cast- 
ing of  life-sJEed  figures,  single 

and   in   gronps  ;  of  animus, 

together    with    the    pcdest^ 

Dpon  which  thoy  are  placed, 

and     plinths,    and    columns, 

which   add  so  much   to   the 

ehsmiing    eflbcta    of   garden 

Bcenery    and    landscape    art. 

These  are  modelled  on  the  beet 

copies  of  the  antique  ;  and  the 

veahhy  man    of   taste    may 

leconrte    his    gronnds    with 

ncdssting  ornaments  which 

vonld  have  graced  the  gardens 

of  the   Uespcrides  —  a  delight  to  himseir,  and  pleasing  attrsc- 

tioM  to  every  eye.     Shaip,  clean   copies    of  the  famous  War- 

"nA  and  other  vases  are  produced  by  tiiie  house ;  and  they  also 

lecomplish  everything    beaa^fu!    in  the  line    of  garden    chairn, 

Kttees,  and  fduntains,  together  with   complete  dummer  houseB, 

in  a  pK^sion  of  styles  to  satisfy  the  taeto  of  the  most  critical 

■B^'fastidiens. 

It  should  not  be  overlooked,  in  an  article  like  this,  that  in  the 
IM' tff  ornamental  iron  work,  made  for  the  pleasure  as  well 
^'vm'ot  taan,  may  bo  comprehended  many  things  made  for  the 
Wl^Ms^^i  ehiof  servants'  aniong  the  lower  orders  of  animals 
.-;i^t^''biftW»  iAHbn  M*;  -mi  then  articles  take  upon  them 
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more  or  less  fancifol  Bhapcs.  The  matter  of  stable  farnitare  and 
fittings,  Bucli  as  elegant  racks,  neatly-moulded  maDgcrs  and 
troughs,  unique  posts  for  stalls,  rings,  peculiar  devices  for  insur- 
ing cleanness  to  the  favorite  beasts,  as  well  as  to  admioister  to 
their  general  comfort,  is  by  no  means  an  unimportant  branch  of 
iron  work,  and  in  the  factory  of  Messrs.  Robert  Wood  &  Co.  has 
received  the  best-merited  attention. 

Bronze  statuary  is  a  branch  of  art  which  is  legitimately  united 
to  that  of  ornamental  iron  work,  in  the  uses  of  conserving  beautj 
to  which  it  is  put,  and  in  the  founding-phase  of  its  construction  ; 
and  it  fell  naturally  to  the  lot  of  the  house  of  Robert  Wood  & 
Co.;  after  baving  achieved  their  leading  successes  in  America  in 
the  line  of  omamental  iron  work,  to  undertake  its  manufacture  in 
this  country.  With  larger  facilities  for  accomplishing  such  work 
than  are  possessed  by  any  other  house  in  the  United  States,  as 
the  writer  is  confidently  assured,  while  there  is  but  one  other 
house  which  attempts  it,  it  was  not  to  be  wondered  at,  that  with 
all  their  experience  in  administering  to  the  love  of  beauty,  or  taste, 
and  the  excellent  skill  which  their  time-old  workmen  had  for  more 
than  a  score  of  years  attained  in  the  modelling  of  hard  substances 
into  exquisite  forms  of  beauty  —  that  this  house  should  have  at 
once,  on  entering  upon  it,  carried  the  art  of  bronze  statue-making 
on  to  a  complete  success.  Their  reputation  as  accomplished  artists 
in  this  line  of  work  has,  in  the  short  space  of  five  or  six  years, 
become  not  only  commensurate  with  the  bounds  of  the  country, 
but  has  reached  the  ears  of  sculptors  and  designers  in  Europe. 

It  is  proper  here  to  note,  that  the  colossal  bronze  statue  of 
Lincoln,  which  stands  on  Union  Square,  New  York,  was  cast  by 
Messrs.  Robcit  Wood  &  Co.  Whatever  critics  may  think  of  the 
modelling  itself  of  the  statue,  there  the  statue  stands,  a  proud 
evidence  of  the  skill  which  took  it  from  the  designer's  hands  in  its 
crumbling  materials,  and  gave  it  perpetual  life  in  bronze  —  a  tri- 
umph of  American  art  of  which  every  American  should  be  proud, 
BO  far  as  the  work  of  the  founders  is  concerned.  The  ill  or  good 
taste  of  the  designer.  Brown,  the  sculptor,  can  neither  detract 
from  nor  add  to  the  merits  of  the  founders.  Hitherto,  till  of  late, 
it  had  been  believed  by  many  ¥nse  in  their  ethnological  studies 
and  observations,  that  we,  as  a  people,  were  not  old  enough  by  a 
century  to  accomplish  such  work ;  but  thanks  to  the  enterprise 
and  faith  of  these  founders,  the  work  has  been  accomplished  in  a 
style  which  is  not  surpassed  by  the  worldrfampijui  foundem.of 
Munich. 
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A  chief  importance  of  bronze  stafuary  among  the  historic  and 
decorative  arts  is,  that  when  it  is  properly  composed  and  scien- 
tifically cast,  it  resists  the  deteriorating  action  of  the  elements, 
and  gains,  with  time,  that  sombre  dignity  which  is  its  artistic  peculi- 
arity ;  while  statues  cut  from  the  finer  stones  are  apt  to  deterio- 
rate rapidly  when  carried  into  other  climates  than  that  in  which 
arc  situated  the  quarries  from  whence  their  materials  were  taken. 
The  bronze  statuary  is  also  less  liable  to  fracture,  and,  if  injured, 
can  be  restored  to  its  original  brilliancy.  The  ancients  understood 
this,  and  bronze  statuary  flourished  in  the  highest  civilization  of 
the  Oreeks  and  the  Romans.  The  famous  Apollo  Belvidere  of  the 
Vatican  Museum  at  Rome,  though  a  marble  statue,  is  evidently 
otily  a  copy  of  a  bronze  figure.  The  preference  must,  for  various 
reasons,  be  given  to  statuary  in  bronze  over  that  in  marble  ;  and 
in  view  of  the  remarkable  progress  in  public  favor  which  the 
plastic  art  has  made  in  the  United  States  within  the  last  few 
years,  nothing  can  be  more  pleasurable  to  note  tlian  this  great 
triumph  of  casting  bronze  statuary  in  perfection. 

Ward's  "  Soldier  of  the  Seventh  Regiment,*'  a  figure  measur- 
ing a  few  inches  over  ten  feet,  and  which  stands  in  the  New  York 
Central  Park,  is  from  the  foundcry  of  Robert  Wood  &  Co.,  and, 
like  the  statue  of  Lincoln,  does  honor  to  the  house. 

The  vast  expense  which  leading  manufacturers  in  ornamental 
iron  work,  and  especially  founders  of  statuary,*  incur  annually, 
would  surprise  the  uninitiated  ;  but  there  is  not  space  in  this 
article  to  notice  it  in  detail.  Suffice  it,  that  the  making  of  new 
patterns  and  designs  alone  is  an  item  of  extreme  cost ;  and  the 
people  at  large  should  be  grateful  to  the  enterprising  manufactu- 
rers who  afford  them  wares  at  such  comparatively  cheap  rates. 

Robert  Wood  and  his  Estabushment. 

The  establishment  of  Robert  Wood  &  Co.  eloquently  illustrates 
that  great  results  may  bo  obtained  by  aptitude  to  business,  strict 
integrity,  and  unswerving  perseverance.  Mr.  Robert  Wood,  the 
ori^nator  of  the  great  firm  of  Robert  Wood  &  Co.,  has  been  in 
baainess  only  about  thirty  years,  and  is  now  (1871)  in  his  fifty- 
loarth  year.  Mr.  Wood  was  a  poor  boy,  and  bogan  life  as  an 
ordinary  blacksmith,  in  a  little  one-story  shop  in  Ridge  Avenue,  in 
Wiiladolphia,  which  shop  occupied  a  portion  of  the  site  of  the 
extensive  ornamental  iron  and  bronze  works  now  owned  by  Robert 
Wood  it  Co.    At  that  time,  most  kinds  of  scroll  and  iron  ornament- 
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al  work  were  made  by  hand,  of  spelter  and  zinc.  True  genius  is 
never  at  rest ;  it  is  always  aspiring.  No  matter  if  the  emulated 
"  goal  "  be  reached,  —  beyond  it  ever  lies  an  "  excelsior ;  "  and 
Mr.  Wood  conceived  the  design  of  a  foundery  for  casting  such 
ornamental  work  from  iron,  believing  that  such  work  only  would 
meet  the  growing  public  want,  and  with  hia  great  energy  went 
forward  to  put  his  conception  into  practical  working,  achieving  at 
last,  though  step  by  step,  each  wisely  taken,  the  great  successes 
which  have  made  this  establishment  the  leading  house  of  its  kind 
in  America. 

Among  the  large  number  of  the  employees  of  this  house  are 
comprised  some  six  designers,  constantly  at  work,  and  believed  to 
be  second  to  none  in  the  world.  These  artists,  in  a  measure,  give 
tone  to  the  establishment,  securing  the  perfection  of  beauty  for 
its  work  —  a  thing  essential  to  the  success  of  such  a  house,  how- 
ever worthy  for  faithful  and  substantial  work  it  might  be.  The 
chief  difficulty  which  Mr.  Wood  and  his  partners  have  ever  had 
to  contend  with,  is  the  procuring  of  skilled  workmen  enough  to 
accomplish  their  extensive  orders.  Making  it  a  rule  of  their 
business  career  —  from  which  they  never  swerve  —  not  to  let  an 
article  of  slighted  or  imperfect  workmanship  go  out  of  their 
establishment  (although  in  thousands  of  instances  purchasers 
would  declare  themselves  satisfied  with  less  meritorious  work), 
they  have  found*  no  little  trouble  in  securing  employees  of  suflS* 
cient  skill,  in  several  branches  of  their  work.  About  t>vo-thirds 
of  their  workmen  have  served  their  apprenticeships  with  them  ; 
and  these,  continuing  with  them,  make  a  strong  available  force. 
The  other  third  are  mostly  foreigners,  and  are  more  or  less  mi- 
gratory in  their  habits.  But  not  unfrequently  some  new  device 
calls  for  its  execution  a  greater  number  of  skilled  hands  than  are  at 
the  time  available.  But  gradually  this  trouble  is  being  overcome. 
The  firm  pay  their  laborers  always  fair  wages,  and  so  never  suffer 
from  so-called  "strikes''  among  their  men  —  a  fact  which  has 
proved  advantageous  to  the  firm,  and  might  well  be  imitated  by 
employers  in  every  branch  of  industry  and  art. 

It  is  not  the  purpose  of  this  axlicle  to  note  the  mode  of  found- 
ing even  the  bronze  statuary,  —  which  this  firm  is  the  first  in 
America  to  bring  into  successful  competition  with  that  of  the 
founders  of  the  old  world,  or  to  note  the  processes  of  their  iron 
work,  —  for  founding  is  a  process  which  is  elsewhere  in  this  book 
sufficiently  described  for  the  general  reader's  information.    Suffice  it 


OSKAICENTAL  laOK  i^D  ftBOSZfl  WOBK.  869 

Oat  Hewra.  Wood  A  Co.'i  fonsdeiT  mai  onumnital  iron  worlce  are 
coaplute  in  tiicir  several  puts,  for  tko  onda  which  each  is  designed  to 
accamplitth ;  that  their  branae  foundery  confauns  wt  »ir  fur oaco  capa- 
ble of  melting  three  tons  of  bronze  at  once ;  and  that  a  large  Grc* 
|>r(Kir"pnltern-buiIding,"ofthrco  stories  and  a  basement,  indimcn- 
f«ionH,  iMrely  Fufficeu  to  hold  their  patterns,  thoogh  packed  away  ^ith 
^lie  grcatctit  regard  to  <KX)aom7  of  space,  and  the  reader  may  fill  out 
forLimself  the  idea  of  the  magnitodo  of  the  establishment  oixr 
'^~  tiich  Mr.  Bobiirt  Wood,  the  once  poor  boy,  now  one  of  the  recog- 
niicd  tiubstantiul  men  of  the  groat  city  of  Philadelphia,  presidoa 

a  man  upon  whom  the  good  William  Penn  would  have  cast 

^'ppnniug  amileti,  could  he  have  looked  through  the  "  horoscope 
<>f  tlie  coming  ditys  "  down  to  these  times ;  for  it  is  to  such  men 
^«  Mr.  Wood  that  the  solid  wealth  and  happiness  of  Philadelphia 

And  while  the  writer  of  this  article  is  noting  the  value  to  their 
■"■cipectivc  communities,  as  well  as  to  the  world,  of  such  intelligent 
>kiechaiiica  as  Eobert  Wood,  he  cannot  forego  the  gratification  of 
■~«conling  a  pleasurable    fact  which    he   noticed,  whilo  visiting 
^be  great  establishment  of  Robert  Wood  &.  Co.     The  power  used 
ill  the  estabtitdiment  is  steam.     The  engine  and  the  engine-room 
«re  kept  marvellously  clean  by  the  enginver,  who  reigns  here  su- 
preme, keeping  bis  iron  gateways  locked  against  all.     Eveu  the 
l^roprictors  must  ask  his  consent  to  enter,  so  careful  and  laudably 
vi^d  in  their  rules  arc  the  firm.     Master  of  all,  and  secure  as 
Cyclops  in  his  care,  here  the  engineer  rules  in  bis  perfect  apart- 
ments, and  has  fitted  up  for  himself  bath-tubs,  and  a  book-case 
filled  with  choicest  works,  and  a  writing-table,  at  which  he  finds 
nnch  time  to  devote,  —  showing  that  literary  tastes  are  not  in- 
niiDpatible  with  mechanical  pursuits,  and  thus  tending  to  elevate 
tiie  latter. 
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Tbi  game  of  billiards  may  properly  be  said  to  havo  become  ft 
national  one  in  the  United  States,  cxerciaing  no  Bmall  influence  in 
moulding  the  morals  of  our  people,  and  evoking  a  manufacturing 
and  oomroercial  enterprise  bardly  second  to  that  which  the  piano- 
forte creates.  In  almost  every  village  of  two  thousand  inhabibuita, 
and,  indeed,  in  many  with  less  population,  a  billiard  table  (with 
usually  an  accompanying  one)  is  to  be  found  in  some  public  bouse, 
the  favorite  hotel,  or  the  most  elegant  "  saloon  "  of  tlie  village ; 
and  here  and  there  numcvona  "  village  lords,"  emulating  the  ele- 
gant amusements  of  the  rich  deirizcns  of  cities,  boast  their  private 
billiard-rooms,  and  their  favorite  tables;  while  throughout  the 
larger  towns  and  cities  of  the  T^nion,  from  the  capital  of  Maine  to 
the  remotest  eouthcm  anfl  veetem  boundaries  of  the  republic, 
billiard  tables  are  found  in  large  numbers ;  and,  as  the  game  con- 
stantly increases  in  public  faTor,  ao.  in  consequence,  the  number 
of  billiard  tables  multipllea  at  a  Tigorous  rate.  That  the  game 
gives  strength  to  the  mitsctes  when  temperately  aad  wisely  io- 
(S90) 
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dilged  in,  and  bettows  nj^n  the  mihd  at  the  sane  time  a  heaUhj 
dtacipline,  while  ita  fiEMcinalionB  are  ao  grent  ae  to  give  a  chann 
to  its  pursuit,  not  a  few,  who  would  otherwise  spend  their  time  in 
l^ibling-houst^s  and  liqaorsaloons,  and  cultivate  therein  pemi- 
aous  and  destructive  habits,  cannot  safely  be  denied. 

It  is  hardly  within  the  purview  of  this  work  to  discuss  the 
■oral  bearings  of  any  industry,  or  its  adjuncts,  upon  which  it  dis- 
burses.    The  history  of  an  art,  together  with  the  means  and 
nodes  of  manufactaro  of  the  wares  which  it  creates,  constitutes  the 
fiUef  object  of  this  work ;  *but  it  will  not  be  out  of  place,  in  an 
irticlc   upon  a  matter  of  so  great  importance  as  billiards   aiid 
MUard   tables,  to.  give   some  consideration  to  the  question  of 
KoraU  therewith..    It  may,  in  the  first  place,  be  safely  remarked, 
that  so  long  as  the  low  standard  which  civilisation  at  the  best  has 
Hdy  attained,  so  that  labor  in  all  its  branches,  labor  necessary 
botii  to  human  eiusience,  per  96,  and  to  the  healthful  well-being 
oC  the  race,  remains  unattractive  to  ninety-nine  hundredths  at 
least  of  the  world's  population,  some  mode  of  amusement,  more 
w.  less   woilhy,  more  or  less  temperately  or  intempcratcly  ex- 
hilarating or  recreating,  will  prevail,  in  spite  of  all  the  mawkish 
philosophy  of  morals  which  the  anchorites  and  cynics  may  dis- 
seminate in  the  way  of  fragmentary  reforms,  or  by  attempting  to 
tabdue  the  proclivities  of  man  to  freedom  from  excessive  burdens, 
in  the  field  of  amusement  and  playful  relaxation.     The  healthful 
iafiint  in  his  cradle  even,  and  especially  when  he  has  obtained  the 
ikill  to  creep,  usually  expends  more  of  vital  power  in  proportion 
to  his  general  strength,  and  consumes  more  of  his  muscular  fibre, 
ia  his  gambols,  than  does  the  adult  workman  expend  of  his  ia  his 
daily  labors ;  yet  we  call  the  infant's  labor  or  exercise  "  play," 
isd  speak  of  the  workman's  as  "  toil,"  wearisome,  onerous,  ex- 
busting.     The  infant's  "  labor  "  is  full  of  cheer ;  that  of  the 
irorkman  pitiable  indeed,  especially  when  long  pursued.      The 
difference  in  these  two  instances  would  seem  to  lie  in  the  fact 
that  the  labor  of  the  one  is  attractive,  desirable,  healthful,  and 
prompted  by  nature ;  that  of  the  other  distasteful,  undesirable, 
M  healthful  in  the  best  sense,  and  artificial ;  for  the  same  means 
tt«  used  to  accomplish  the  one  and  to  perform  the  other.     Here, 
tten,  is  a  matter  for  the  consideration  of  the  social  philosopher — 
W  to  so  organise  the  labor  forces  of  the  world,  or  a  given  com- 
imity,  that  the  labors  of  the  adult  yeoman  or  artisan  shall  be- 
ooQie  as  genial  to.  them  as  are  thoae  of  the  infiAnt.to  itself.     Until 
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some  intelligent  effort  shall  be'made  by  the  self-elected  "moralists '* 
and  social  philosophers  of  the  world  to  solve  the  problem  of  such 
an  organization  of  society,  in  connection  with  its  industrial  forces, 
as  shall  make  the  tilling  of  the  soil,  and  manufacture  of  all  possi- 
ble wares,  as  attractive  and  congenial  to  the  laborer  as  is  the 
reading  of  books,  for  example,  to  the  scholar,  the  petty  philos- 
ophers and  preachers,  and  the  fragmentaiy  reformers,  will  "prate, 
and  prate  on,"  to  but  little  purpose.  The  general  good  sense  of 
the  people  is  superior  to  their  philosophy,  even  though  the  latter 
be  clothed  in  the  dignified  solemnity  of  the  Puritan,  or  wear  the 
soft  graces  of  the  purely  religious  enthusiast. 

But  on  the  subject  of  "  morals,''  properly  speaking,  as  related 
to  the  game  of  billiards,  it  might  be  tersely  said  that  this  amuse- 
ment is  already  without  the  pale  of  discussion ;  for  "  morals  " 
pK>pcrly  imports  no  more  than  "  custom,"  as  its  etymology  diK- 
tiuctly  shows,  it  being  derived  from  the  Latin  mos  (gen.  moraHs)^ 
which  means  only  custom.  Whatever,  in  short,  is  customary, 
generally  permitted,  or  in  use,  is  in  itself  "  moral ;  "  and  if  not 
conducive  to  the  well-being  of  a  given  "  society,"  cannot  be  said 
to  be  destructive  of  the  same,  since  it  is  but  the  legitimate  out- 
growth of  such  society  itself. 

But  in  civilization,  as  it  is  with  its  countless  unattractive  forms 
of  labor,  whatever  system  of  political  economy  does  not  embrace 
some  hours  of  daily  relaxation,  and  certain  methods  of  amusement, 
is  a  false  and  pernicious  idolatry  of  Mammon,  having  roan's  best 
energies  and  happiness  as  the  victims  to  be  sacrificed  upon  its 
unholy  altar. 

There  are  two  extremes  of  population,  especially,  in  which  the 
sanitary  uses  of  amusements  arc  apt  to  be  overlooked,  and  their 
consideration,  as  needs  of  humanity,  expelled  by  the  so-called 
"  sterner  "  necessities  of  life.  Where  the  population  is  so  dense 
as  we  find  it  in  some  portions  of  Europe,  especially  in  the  manu- 
facturing districts  of  England,  not  a  moment  can  be  spared  from 
the  incessant  demands  which  competition  ("  tho  life  of  business,^ 
but  the  death  of  all  that  is  best  and  noblest  in  the  individual  con- 
testants and  strugglers)  makes  on  labor.  Labor  is  so  redundant 
there  that  it  loses  its  proper  value,  and  nothing  but  strictest  and 
most  unremitting  devotion  to  business  can  secure  even  the  barest 
necessaries  of  life ;  yet  this  is  but  a  sad  fact  in  the  "  Christian 
civilization  "  of  one  of  the  most  elevated  nations  of  the  earth, 
nineteen  hundred  years  after  the  Founder  of  the  new  religion  or 
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the  "sublime  heresy/^  which  broke  upon  the  Jewish  world  and 
the  old  faith,  as  a  new,  enlightened,  and  startling  revelation  of 
the  King  of  kings  from  out  of  Nazareth,  —  nineteen  hundred  years 
allcr  that  Founder  first  announced  to  his  followers,  as  the  law  of 
their  moral  and  economical  polity,  that  they  should  "  take  no 
tliought  for  the  morrow  "  as  to  "  what  ye  shall  eat,  or  what  yo  shall 
driuk,  or  wherewithal  ye  shall  be  clothed  ;  *'  evidently  intimat- 
iug  in  tliis  the  coming  of  a  time,  and  the  practicability  of  the  life 
thereof,  when  the  general  good  will  of  the  Christian  world  should 
ho  such  that  no  individual  need  take  greater  care  for  the  morrow's 
needs  than  does  the  beloved  little  child  in  the  home  of  his  loving 
parents,  ilow  little  has  the  moral  standard  of  the  world  advanced 
meanwhile  I  When  wealth  is  monopolized  in  the  hands  of  a  few, 
while  the  millions  are  forever  hovering  on  the  brink  of  starvation, 
it  would  be  absurd  to  look  either  for  a  general  diffusion  of  intellir 
gtt)ce,  or  for  any  system  of  amusement  superior  to  that  afforded 
bj  tiie  rum-shop,  the  dog-fight,  or  the  lower  scenes  of  the  "  pria&e* 
ring/'  which  kind  of  amusements  the  oppressed  classes  will  have 
when  unable  to  procure  better. 

On  the  other  hand,  where  the  population  is  disproportionally 
small,  when  compared  with  the  large  resources  which  lie  around 
it,  in  a  new  and  undeveloped  country,  where  wealth  lies  unenjoyed, 
or  runs  to  waste  on  every  hand  for  want  of  labor  to  collect  and 
gsrncr  it,  —  whore  every  man  is,  in  a  sense,  his  own  master,  and 
is  free  to  create  a  future  for  himself  independent  of  others'  aid,  — 
io-such  a  condition  of  society  toil  rises  to  unnatural  importance; 
time  is  then  reckoned  not  by  hours,  but  by  dollars ;  and  hence  it 
is  we  find  that  in  the  earlier  settlement  of  the  United  States  the 
gnm,  puritanical  spirit  of  the  original  immigrants  into  the  eastern 
portion  of  the  land  in  particular,  not  only  discouraged  ''  unprofit- 
^Ic  amusements ''  (meaning  thereby  anything  which  moved  th« 
spirit  to  aught  but  serious  thouglit  and  rigid  economy)  by  preachr 
>ng  and  denunciations  from  the  pulpit,  and  long  and  bitter  homilies 
^  the  fireside,  bnt  went  so  far  as  to  prohibit  innocent  recreation 
bj  penal  enactments. 

This  short-sighted  policy  revealed  great  ignorance  of  man's  real 
Qsture ;  for  the  desire  for  pleasures  exists  in  man,  as  well  as  in 
the  lower  order  of  animals,  as  an  innate  instinct,  prompting  to  the 
BKost  important  purposes.  It  teaches  the  child  the  use  of  his 
vinous  faculties,  inspires  him  with  ambition,  and  gives  him  dex- 
terity ;  and  in  manhood  it  is  one  of  the  best  promotera  of  bodily 
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health,  and  bo  streDgthcns  the  mind  aa  to  enable  it  to  sustain 
those  serious  toils  which,  unrelieved  in  some  way,  would  succeed 
in  degrading  all  manlcind  to  that  level  which,  alas  I  is  the  su- 
preme height  of  too  many  of  our  fellow-mortals — that  of  mei*c 
human  machines. 

True  wisdom  would  seek  to  encourage  the  desire  for  pleasures, 
and  direct  it  into  such  channels  as  would  best  promote  the  objects 
for  the  accomplishment  of  which  we  were  endowed  with  it  by 
nature ;  and  true  policy  would  suggest  that  instead  of  following  a 
plan  of  amusements  like  that  of  the  old  Romans,  in  which  tlie 
public  games  embraced  the  niortal  struggles  of  the  gladiators,  and 
deadly  contests  between  wild  beasts  and  men,  we  should  rather 
adopt  the  older  Egyptian  system,  whereby  the  public  recreations 
were  made  the  vehicles  of  imparting  all  the  most  scientific  truths, 
in  a  form  so  agreeable  and  simple,  that  the  merest  intellect  was 
enabled  to  appreciate  and  store  them  up.  Thus  the  original  game 
of  cards,  as  taught  by  the  builders  of  the  Pyramids,  conveyed  a 
knowledge  of  the  whole  system  of  practical  astronomy  —  the 
*'  court  cards,"  as  they  are  now  called,  representing  the  dififererit 
constellations  which  rule  the  year,  and  the  numerals  being  marked 
in  such  a  manner  as  to  indicate  precisely  the  diflferent  periods  for 
thd  overflow  and  subsidence  of  the  Nile,  and  the  various  agri- 
cultural operations  dependent  thereon.  But  cards  have  long  since 
lost  their  character  of  primitive  simplicity  and  instruction,  and 
degenerated  to  far  diflerent  service,  though  still  valuable,  in  some 
degree,  for  the  arithmetical  combinations  which  they  illustrate. 
But  it  is  generally  felt  that  they  are  fraught  with  peril ;  and  that 
they  do  not  encourage  that  bodily  exercise,  without  which  amuse* 
ments  fail  to  be  healthful,  is  true. 

The  splendid  game  of  chess,  which  may  be  denominated  a 
tournament  of  intellect,  and  which  affords  a  field  for  the  develop- 
ment of  the  highest  efforts'  of  genius,  is,  for  the  reason  that  it 
does  not  exercise  the  body  as  well  as  the  mind,  so  serious  a  game 
that  it  fails  to  be  an  amusement  proper.  It  often  exhausts  the 
brain-power;  and  the  most  noted  victors  in  its  field  have  been 
forced  to  shun  its  fascinating,  though  destructive,  enticements. 
It  is  too  rigorous  and  concentrated  to  be  suited  to  the  genend 
intellect. 

But  we  have  not  space  herein  to  dilate  at  greater  length  upon 
the  comparative  merits  of  various  amusements ;  suffice  it  that  no 
aanuement  is  precisely  suitable  for  man,  unless,  in  the  first  place. 
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It  exercises  and  disciplines  tho  faculties^  and  calls  upon  the  re- 

Sources  of  both  the  body  and  the  mind,  without  wearying  the  one 

^^  disgusting  the  other  ;  and,  in  the  second  place,  the  amusement 

should  contain  within  itself  sufficient  mental  excitement  to  keep 

^p  the  spii-its  without  the  stimulus  of  extraneous  inducement  to 

Pursue  it,  such  as  bets  of  money.     The  game  of  billiards  (so  ap' 

t^ears  to  be  the  popular  testimony)  answers  the  requirements  of 

"^e  above  twofold  rule. 

The  precise  origin  of  the  game  of  billiards  is  involved  in  that 
obscurity  which  enshrouds  a  great  portion  of  the  inventions,  etc., 
^f  antiquity.  The  speculators,  rather  than  historians,  who  have 
"Written  upon  ihe  subject,  universally  agree  that  billiards  of  a 
crude  nature  was  an  antique  game  ;  although  it  must  be  admitted 
that  as  a  scientific  employment,  affording  an  exercise  of  the  most 
pleasing  kind,  and  natural  to  both  tho  mental  and  physical  energies, 
the  game  of  billiards  is  a  modern  invention.  By  some  writers  it 
is  held  that  the  game  was  imported  into  Europe  from  Persia  dur- 
ing the  consulate  of  the  Roman  LucuUus ;  while  by  others  its 
introduction  (from  the  East)  is  ascribed  to  the  Emperor  Caligu- 
la, during  the  first  half  of  the  first  century  of  our  era.  But  be 
thia  as  it  may,  there  is  no  authentic  record  of  its  existence  until 
tho  return  of  the  Knights  Templars  to  Europe,  on  the  termination 
of  tiie  first  crusade,  in  the  early  part  of  the  twelfth  century  ;  so 
that,  if  known  at  all  to  the  Romans  in  the  days  of  Caligula,  it  must 
have  perished,  along  with  many  other  arts,  on  the  overthrow  of 
the  empire ;  and  unless  the  excavators  of  Ilerculaneum  and 
Pompei  shall  exhume  the  remains  of  a  billiard  table,  the  matter  of 
Roman  understanding  of  tho  game  must  forever  remain  a  subject 
of  uncertain  speculation.  In  all  probability,  however,  the  game, 
like  that  of  chess,  is  of  Eastern  origin.  When  the  Templars 
brought  it  back  with  them  from  the  Holy  Land,  it  soon  became 
the  favorite  amusement  and  means  of  health  to  which  the  cloistered 
monks  of  that  period  were  permitted  by  their  superiors  to  have 
recourse  ;  and  however  much  it  came  to  be  regarded  as  a  "  carnal 
amusement"  in  later  times,  we  have  abundant  evidence  that  it 
was  cradled  in  the  monasteries,  which  were  the  fountain  heads,  or 
at  least  the  chief  depositories,  of  the  Chi-istian  faith.  But  games 
so  introduced  by  the  Templars  shared  their  fate,  and  disappeared 
along  with  their  fortunes ;  and  it  was  not  revived  again  until  the 
peaceful  disposition  of  Louis  XL  of  France  (about  Uie  year  144&) 
indocefl.  him  to  prefer  its:  pieaaing  strifes  to  the  bloody  iou^amcnts 
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"ing  the  tables,  balls,  cues,  etc.,  the  writer  Tisited  the 
billiard  manufactory  of  the  Messrs.  Phelan  &  CoUender  in  the 
■^ttcr  part  of  1870,  and  there  took  notes  for  the  purposes  of  this 
•■^ide. 

Their  new  and  admirably  appointed  warehouse,  at  738  Broad- 
^^*y.  New  York,  is  five  stories  in  height,  and  covers  a  ground  area  of 
^^^onty-five  feet  wide  by  one  hundred  and  six  in  length  ;  the  first 
second  floors  being  for  the  business  offices  and  warerooms, 
third  for  the  ivory  room,  and  the  fourth  for  the  stock  room. 
The  manufactory  of  Messrs.  Phelan  ic  Collendcr  is  in  10th 
'^enue,  extending  from  3Gth  to  37th  Streets,  the  grounds  being 
^ue  hundred  by  two  hundred  feet  in  area,  and  the  building  being 
ftve  stories  high,  amply  supplied  with  light  on  all  sides,  and  com- 
manding from  the  upper  stones  a  fine  view  of  the  Hudson  River 
for  miles.  The  factory  is  specially  adapted  for  its  manufactures, 
and  furnished  with  the  best  improved  machinery  and  tools,  and 
has  a  capacity  for  the  employment  of  about  one  hundred  and 
twenty  men,  comprising  about  a  dozen  different  classes  of  expert 
mechanics.  From  seven  hundred  to  one  thousand  billiard  tables 
are  here  made  in  a  year,  besides  an  immense  amount  of  balls, 
markers,  cues,  etc.,  the  value  of  stock  on  hand  being  usually 
about  $100,000.  The  value  of  the  billiard  tables  varies  from  one 
hundred  to  one  thousand  dollars  each,  according  to  size  and  style 
of  finish.  The  more  costly  tables,  however,  are  most  in  vogue ; 
and  tiie  size  of  the  table  now  most  popular  is  five  feet  in  width  by 
ten  feet  in  length,  suitable  to  a  room  fifteen  feet  wide  by  twenty 
feet  long. 

On  the  first  floor  are  situated  the  office,  from  which  an  electric 

telegraph  communicates  with  their  warehouse  at  738  Broadway  ;  the 

{backing  room  ;  the  engine  room,  supplied  with  a  twcnty-five-horse 

atntionary,  cut-ofi*  engine ;  the  veneer  room  ;  blacksmith's  shop  ; 

the  section  for  reception,  sawing,  and  planing  of  lumber ;  and 

that  for  drilling  the  slate  beds.     Here  is  in  operation  a  horizontal 

drilling  machine,  the  only  one  of  the  kind  in  existence,  invented 

and  made  by  the  superintendent  of  the  machinery  in  this  factory. 

By  this  ingenious  labor-saving  machine,  about  fifty  slate  slabs  can 

bo  drilled  in  a  day,  —  four  slabs  being  required  for  a  bed,  each 

bed  containing  fifty-six  holes.     In  other  factories  this  is  done  by 

^ow  and  imperfect  hand-work.     The  slabs  are  brought  chiefly  from 

the  quarries  in  Vermont.     In  the  veneer  room  there  is  generally 

fNi  hand  about  $5,000  worth  of  stock,  embracing  the  choicest 
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descriptions  of  wood,  such  as  rose,  waltiut,  birCb»  and  maho^ny.; 
the  utiier  kinds  of  woods  used  in  the  tables  being  Oaliforuia  laurel, 
naaplc,  ash,  oak,  satin,  etc.  The  value  of  the  lumber  used  yearly 
is  about  $100,000.  By  means  of  two  circular  saws,  on  this  iioor, 
it  is  cut  into  broad  rails,  heads,  stretchers,  cushion-rails,  and  bed- 
frames,  before  being  transferred  to  the  second  floor  by  a  safely 
elevator,  which  reaches  to  every  upper  floor.  As  a  preventive 
against  fire,  the  boiler  room,  containing  a  thirty-horse-power  boiler, 
is  in  an  adjoining  building.  In  the  extensive  yard  of  the  factory, 
the  lumber  is  seasoned  for  one  and  a  half  to  two  years  before 
being  manufactured. 

On  the  second  floor  the  lumber  is  received  from  the  sawing- 
room  and  piled  up,  and  when  completely  seasoned  it  is  planed  by 
a  large  planing  machine ;  after  which  it  passes  through  yarioiis 
improved  machines  for  tenoning,  grooving,  boring,  and  moulding. 
In  another  section  is  the  setting-up  room,  where  the  various  parts 
of  the  tables  are  completely  fitted  together,  about  eight  at  a  time, 
the  slabs  and  cushions  being  hei^e  carefully  fitted  to  the  frames. 

On  the  third  floor  a  section  is  devoted  to  the  cushion  room. 
Here  are  piles  of  variously  shaped  rubber,  moulded  and  cut,  and 
here  they  are  added  to  the  cushions  by  a  process  requiring  great 
care  and  ingenuity.  The  cue,  ball  turning,  and  coloring  rnoiw 
occupy  other  sections.  Collendcr's  patent  lathe,  for  turning  billiard 
balls,  is  an  ingenious  machine,  by  which  the  balls,  used  by  cjc* 
ports  in  their  matches,  are  made  perfectly  uniform  in  size  and- 
weight.  Here,  about  six  thousand  markers  can  be  turned  in' % 
day,  and  fifty  dozen  cues  can  be  made.  Here,  also,  are  variout 
tenoning,  mortising,  and  turning  machines,  a  steam-box  for  stodc, 
a  newly  invented  scroll  saw,  etc.,  etc.  On  this  floor  there  is  at- 
all  times  stuff  for  at  least  five  hundred  tables  ;  and  although  coa*^ 
sidered  sufficiently  seasoned  before  it  reaches  this  floor,  it  here 
remains  until  the  larger  seasoned  lots  are  first  manufactured.  We' 
here  saw  about  80,000  cues  seasoning  in  piles..  This  apartment,' 
like  all  the  rest  of  the  buildings  is  heated  by  steam,  and  amply' 
supplied  with  daylight  and  gaslight.  '^ 

On  the  foui-th  floor  is  a  section  devoted  to  the  finishing  of  dll' 
the  parts  of  the  cabinet  work  ;  the  veneers  are  put  on,  the  headiP 
made,  etc.  Another  section  comprises  the  stoix)  room  for  finished 
stock  of  all  part4  of  tables;  and  in  another  the  cushions  al^- 
covered  with  the  fine  green  billiard  cloth,  the  best  In  the  worM;-' 
made  in  France  and  Belgium.    "        ;  .     v^  :  a^v 
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The  fifth  floor  has  two  sections ;  one  is  for  polishing  and  fine 
varuitfhing  the  Tarious  parts  —  the  best  of  piano  copal  varnish 
beiug  used  ;  the  other,  where  the  scraping,  rubbing,  and  coarse 
Taniisbiug  are  performed.  All  the  mai'kers  and  counters  are  here 
finished,  about  100,000  being  constantly  on  hand.  Over  two  hun- 
dred sets  of  rails  and  legs  (sixteen  hundred  of  tlie  former  and 
twelve  hundred  of  the  latter)  are  usually  found  in  this  floor,  on 
the  east  side  of  which  is  a  balcony,  which,  with  the  roof,  is  used 
for  drying  purposes. 

From  two  to  three  hundred  tables,  of  all  sizes,  are  constantly  in 
process  of  construction  at  this  factory,  which  is  three  times  as 
l^ge  as  any  other  in  the  world,  and  is  capable  of  turning  out  four 
times  as  many  as  any  other,  owing  to  the  large  number  of  ex- 
perienced mechanics  employed,  aided  by  improved  machinery,  by 
ineans  of  which  a  mechanical  accuracy  is  insured  equalled  by  no 
other  establishment.  It  is  the  only  one  in  the  United  States 
where  all  work  pertaining  to  the  business  is  performed,  with  the 
exception  of  the  iron-work. 

Nine  different  letters  patent,  for  improvements  in  billiard  tables 
and  cushions,  have  been  awarded  Messrs.  Phelaa  &  Gollender 
by  the  United  States,  and  similar  ones  have  been  granted  them  by 
tlie  French  and  English  governments,  showing  their  great  devo- 
tion to  their  art.  The  superiority  of  their  tables  and  combination 
cushions  is  now  generally  admitted  by  professional  players  and 
impartial  judges.  The  combination  cushion  was  invented  and 
patented  by  Messrs.  Phelan  &  Gollender,  and  none  of  the  many 
attempts  to  imitate  it,  we  are  assured,  have  proved  anything 
but  failures  —  a  good  evidence  that  it  is  as  near  perfection  as 
possible. 

The  "  parlor  billiard  and  dining  table  "  is  one  of  the  specialties 
of  this  house,  originated  by  them ;  and  by  means  of  portable 
leaves  and  an  easily  operated  crank,  it  is  made  to  subserve  the 
purposes  of  the  two  tables  in  one.  Its  price  is  about  two  hun- 
dred and  fifty  dollars ;  those  of  less  size  than  five  and  a  half  by 
eleven  feet  being  designed  for  the  use  of  ladies  and  children. 
Like  all  the  carom  tables,  it  unites  durability  with  elegance  of 
design  and  finish. 

About  six  months  are  required  for  the  completion  of  a  billiard 
table.  The  proprietors  are  gentlemen  of  long  experience  and  ce- 
lebrity in  their  line,  and  for  years  have  sent  their  manufactures 
throughoat  the  United  States,  Canada,  West  Indies,  Mexico,  Ceu- 
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own  account.  One  of  his  first  resolves  was,  that  his  rooms  should 
be  conducted  on  an  entirely  new  basis ;  his  establishment  was  for 
practitsing  the  game  of  billiards  as  an  elegant  amusement,  and  not 
*8  a  vehicle  for  gambling  operations ;  sharpers  and  loungers  were 
ignored,  and  gentlemen  patrons  soon  found  that  on  retiring  from 
a  visit  at  Mr.  Phelan's,  their  pockets  were  only  minus  the  small 
amount  paid  for  the  game  lost  and  refreshments  used.  This  was 
certainly  a  new  experience,  and  from  the  rapid  increase  of 
patronage  Mr.  Phelan  soon  found  it  was  a. popular  and  a  profit- 
able owe. 

In  1850  Mr.  Phelan  had  come  to  be  looked  upon  as  the  most 
expert  and  scientific  player  in  the  country  ;  and  in  the  same  yeiar 
be  prepared  a  work  entitled  "  Billiards  Without  a  Master/'  which 
enjoyed  a  large  sale. 

There  can  be  no  better  testimonial  of  the  value  of  individual 
services  to  the  mercantile  world  than  that  furnished  by  rivals  in 
trade.     One  has  conceded  this  much :  "  Billiards,  probably,  owes' 
more  to  Michael  Phelan  than  to  any  other  man  ;  "  while  another 
remarks,  "  The  '  World  of  Billiards '  might  almost  be  said  to  have 
been  a  world  of  his  own  creation  in  America. ''     Michael  Phclan's 
mission  was  purely  creative.     It  was  his  aim  to  develop  the  billiard 
art,  and  maintain  it  as  a  fashionable  amusement  as  fast  as  it  should 
be  developed.     Thus  he  created  the  demand  for  tables,  leaving  it 
to  others  to  supply  that  demand.     No  manufacturer  has  supplied 
it  so  acceptably  in  public  estimation  as  Michael  Phelan 's  own 
business  partner,  if  overwhelmingly  large  and  steadily  increasing 
sales  are  any  criterion.     Hugh  W.  Collender  was  bom  Decem- 
ber I9y  1829,  in  Gappoquin,  County  Waterford,  Ireland.     In  Au- 
gust, 1849,  having  become  involved  in  the  revolutionary  occurrences 
of  that  period,  he  was  forced  to  fly  fram  Ireland  to  avoid  arrest. 
Arriving  in  New  Tork,  January  9,  1850,  he  for  four  yean  woilced 
at  cabinetpRiaking  —  in  this  field  acquiring  the  knowledge  which 
aflenrards  became  «o  useful  in  the  manufacture  of  billiard  tables. 
At  the  close  of  1854  he  was  solicited  by  the  late  General  Thomas 
Francis  Meagher,  who  proposed  to  make  the  tour  of  California,  to 
accompany  him  as  secretary  and  business-agent.     They  journeyed 
through  the  state  together,  returning  to  New  York  ma  New  Or- 
leans, and  visiting  the  leading  southern  cities  en  route. 

In  1855  Michael  Phelan  returned  from  San  Francisco  to  New 
York,  intent  upon  introducing  to  public  notice  an  improved  model 
of  a  billiard  tablb.     Having  in  1854  married  Mr.  Phelan's  eldest 
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BELLS,   HISTORY   AND   MASUPAOTUEE. 


DCTtB*.  —  BCHU4A>  ■  "  BELLI.     —  POB  AMD  OTHEB  PI 
ELL*.  —  MDItCAI.  BKLL*.  —  LABOK  BBLL*.  ~  OKBAT  BELl 
■UU.  —  MMUFTIOII*  OH  BKLLa,   B«0. 

In  ciTilizatioD  the  bell  has  placed  aa.  imporUnt  part,  and  its 
Ikistoiy  is  among  the  moat  intereBting  of  narrativea,  whether  it  be 
of  its  mde  earij  state,  or  of  that  period  when  acience  added  to 
its  TibratiooB  the  tones  and  barmoniea  of  music.  White  the 
foanding  of  bells  is  not  so  complicated  a  process  as  the  mannfac- 
ture  of  watches  or  steam-engines,  jet  it  requires  the  exercise  of 
the  nicest  discrimination  ;  for  the  delicacy,  exactness,  and  perfect 
sense  of  adjustment  of  that  sensitire  organ,  the  ear,  is  to  bo  grat- 
ified or  displeased  hy  the  bell  to  be  made ;  and  in  its  power  to 
produce  agreeable  sounds  lies  all  its  utility.  The  first  manufac- 
ture of  bells  was  necessarily  very  imperfect,  —  little  better  than 
common  kettles,  —  since  nothing  was  then  known  of  that  nice 
combination  of  sounds  with  reference  to  the  effect  of  each  and  all 
upon  the  sound  produced,  or  of  the  shaping  of  the  instrument  to 
modify  the  vibrations,  or  of  the  elevation  and  kind  of  tower  in 
wfai^  to  haug  it  —  all  affecting  sound.  To  the  genius  of  a  later 
d»y  was  it  left  to  develop  these  scientific  facts,  and  fix  their  rela- 
tion to  the  efficiency  of  Uie  bell. 

History  givw  us  no  definite  account  of  the  origin  of  bells. 
Small,  tinkling  instruments  are  mentioned  by  the  old  Hebrew 
wrilere  as  having  been  used  as  appendages  to  the  dress  worn  by 
high  priests  and  persons  of  distinction ;  but  of  their  shape  nothing 
is  recorded.  The  origin  of  the  name  "  bell "  is  the  antique  Saxon 
word  6eUan,  to  bawl  or  bellow.  The  Hebrew  word  translated  by 
ow  word  "  bell "  is  sosceptibte  of  other  translations.  The  bell  is 
*Kd  to  this  day  in  Catholic  countries  for  a  similar  purpose  to  that 
■woided  in  Scripture.     Perhaps  no  instrument  of  music  (for  it  is 
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Mi<S 'cnrfew  ten  are  still  represeoled  ia  some  Aixierican  villages, 
especially  ni.  New  England. 

^8  a  signal  to  call  people  together  in  any  concerted  action,  the 
bell  has  been  used  from  remote  times.     The  feast  of  Osiris,  among 
the    Egyptians,  was  anaoonced  by  the  ringing  of  bells ;  and  the 
saTxie  sound  to  this.  daj^notifieB  hungry  mortals  of  the  time  to  sat- 
isfy their  appetites.     The  Bomans  announced  the  time  of  bathing 
by  the  ringing  of  bc^liB ;  and  the  early  Christians  made  use  of  the 
laothod  to  designate  the  hour  of  prayer.     In  Britain,  bells  were 
applied  to  church  purposes  before  the  end  of  the  seventh  century. 
In    England,  as  formerly  at*  Borne,  bells  were  frequently  made  of 
brass.     In  times  of  pubKc  danger  the  bells  were  rung  to  alarm 
the  country.     Among  th6  Greeks,  those  who  went  the  nightly 
rounds  in  camps  or  garrisons,  carried  with  them  little  bells,  which 
they  rung  at  each  senti^^box,  to  see  that  the  soldiers  on  watch 
were  awake.     A  codonophorus,  or  bellman,  also  walked  in  funeral 
pn)ce88ions,  a  little  In  advance  of  the  corpse,  not  only  to  keep  off 
the  crowd,  but  to  advertise  the  jflamen  diaKs  to  keep  out  of  the 
way,  lest  he  should  be  polluted  by  the  sight,  or  by  the  funerary 
mnsic.     The  priest  of  Proserpine  at  Athons  rung  the  bell  to  call 
the  people  to  sacrifice.     There  were  also  bells  ia  the  houses  of 
the  great,  to  call  the  servants  in  the  morning.     Bells  were  put 
upon  the  necks  of  criminals  going  to  execution,  to  warn  persons 
to  avoid  so  ill  an  omen  as  the  sight  of  the  hangman  or  the  con- 
demned man.     We  find  in  .history  the  mention  of  bells  on  the 
necks  of  brutes,  and  taking  them  away  was  construed  as  theft  by 
the  civil  law.     The  custom  in  this  country  of  putting  bells  on 
cows  and  sheep,  in  order  the  better  to  find  them  if  they  stray 
&way,  doubtless  grew  out  of  this  practice  of  the  ancients.     The 
^0118  early  uses  of  the  bell  have  been  summed  up  in  the  foUow- 
Bg  old  Latin  distich  :  — 

*'  Laudo  Deum  Temm,  plebetn  toco,  congrego  clerum, 
-  DefUnctbs  ploro,  pestem  fbgo,  fetta  deooro.** 

(I  praise  the  true  God,  call  the  people  and  convene  the  clergy, 
ttoum  the  dead,  drfre  away  the  pestilence,  and  grace  the  feast.) 

Schiller  has  given  us  a  "Song  of  the  Bell,"  the  motto  of 
which  is  more  t^rse  :  — 

"  Vivos  voco,  tnortuos  p!ango,  i^ttgora  frango." 

'■  lb  his  fko^ip  allthe  joys,  sorrows,  pangs,  emotions^  terrors,  and 
ip  at^endftDli .  Dt  iMimani^y,  ia  oMii^ctiQa  Witli  the  part 


EtE. 

The  poem  is  ao 
f  it  here. 


i  vein  of  senti- 
nearly  all  read- 
f  the  ringing  of 
breasty  on  the 
^  elavery. 


m^  has  soimded 
I  poet  Jaiireale. 
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cfnnjson,  has  ffiven  to  the  bells  some  of  his  choicest  imagery,  on 
e  death  of  the  year. 

'*  Ring  out,  wild  belU,  to  the  wild  tkj, 
The  flying  clouds,  the  frosty  light : 
The  year  is  dying  in  the  night ;    . 
Ring  out,  wild  bells,  and  let  him  die,'*  etc 

Electrical  Bells. 

Electrical  bells  are  used  in  a  variety  of  entertaining  exhibitions 
^^  electricians.     The  apparatus  consists  of  three  small  bells,  sas- 
C>«nded  from  a   narrow   plate   of  metal,  the  two  outermost  by 
<^liains,  and  that  in  the  middle,  from  which  a  chain  passes  to  the 
&<>or,  by  a  silken  string.     Two  small  knobs  of  brass  are  also  vns- 
l>endcd  by  silken  strings,  one  on  each  side  of  the  bell  in  the 
oiiddle,  which  serve  for  clappers.     Connected  with  an  electrical 
conductor,   the   outermost  bells    suspended   by   the  chains   are 
oharged,  attract  the  clappers,  and  are  struck  by  them.     The  clap- 
pers are  repelled  by  these  bells,  and  attracted  by  the  middle  bell, 
and  discharge  themselves  upon  it  by  means  of  the  chain  extend* 
ing  to  the  floor.     After  this  they  are  again  attracted  by  the  outer- 
most bells,  and  thus,  by  striking  the  bells  alternately,  occasion  a 
ringing,  which  may  be  continued  at  pleasure. 

Musical   Bells. 

Music  bells  are  still  in  use  in  some  parts  of  Europe,  and  to 
»ome  extent  in  this  country,  and  are  regarded  as  delightful. 
They  are  played  upon  by  means  of  keys,  not  unlike  those  of  a 
piano-forte.  An  old  painting  of  King  David  represents  him  as 
playing,  with  a  hammer  in  each  hand,  upon  five  bells,  which  were 
hung  up  before  him.  The  music  of  the  thirty4hree  bells  which 
were  suspended  in  the  tower  of  the  cathedral  of  Antwerp  is 
highly  celebrated.  One  of  these  bells  was  seven  feet  in  width 
and  eight  feet  high.  The  Swiss  bell-ringers,  famous  for  their  per- 
formances, produce  the  most  exquisite  melody  from  hand-bells. 
The  Peak  family,  and  others,  in  this  country,  have  also  become 
famous  for  their  bell-music.  So  skilful  are  they  in  the  use  of 
bells,  that  they  will  change  from  one  to  another  with  the  greatest 
rapidity.  The  bells  vary  in  size,  from  a  large  cow-bell  to  the 
smallest  dinner-bell,  each  with  a  key  differing  from  that  of  the 
rest,  and  as  many  as  forty-two  are  used  by  a  company  of  seven 
persons. 
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case,  without 
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gland,  and  the 
>f  the  Saxons, 
church  of  the 
flamed  GhMaCf 
the  year  870 ; 
essor,  Egelric, 
Tatwiu,  Bega 
s  in  its  fuun- 
'olution,  there 
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1^  BO  large  that 
jne  by  pulling 
ed  and  eighty- 
order  of  the 
bti6  ground,  is 
lousand  seven 
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It  ig  forty  feet  adcI  nine  inches  in  circumference^  sixteen  and  i^ 
hflf  inches  thick,  and  weighs  more  than  fifty-seven  tons.''  The 
great;  hell  of  Moscow,  the  largest  ever  founded,  is  in  a  deep  pit 
in  the  midst  of  the  Kremlin.  The  story  of  its  fall  is  a  fable,  but 
ooDtiaaes  to  be  propagated.  The  fact  is,  the  bell  remains  whert 
it  was  originally  cast ;  it  was  never  suspended.  A  fire  took  plaot 
in  the  Kremlin,  the  flames  of  which  caught  the  building  erected 
over  the  pit  in  which  the  bell  yet  remained.  The  metal  became 
hot,  and  water  thrown  to  extinguish  the  fire,  fell  on  the  bell^ 
caofliog  the  fracture  it  wears.  This  bell  is,  indeed,  a  mountain  of 
metal.  It  is  said  to  contain  a  large  proportion  of  gold  and  silver^ 
for,  while  it  was  in  fusion,  the  nobles  and  the  people  cast  in  as 
votive  oJQferings  their  plate  and  money.  But  this  story  is  probably 
fictitioas.  The  natives  of  Russia  regard  the  bell  with  supersti* 
tioos  veneration,  and  they  will  not  allow  even  a  grain  to  be  filed 
off  that  it  may  be  tested ;  at  the  same  time  we  are  informed 
that  the  compound  has  a  white,  shining  appearance,  unlike  bell 
loetal  in  general ;  and  perhaps  its  silvery  appearance  has  strength- 
ened,  if  not  given  nse  to,  the  conjecture  respecting  the  richness 
of  its  materials.  On  festival  days  the  peasants  visit  the  bell  aa 
thej  would  a  church,  and  cross  themselves  as  they  descend  and 
ttcend  the  steps  leading  to  the  bell.  In  I83t,  the  Czar  Nicholas 
caused  tho  great  bell  to  be  elevated  from  the  pit  in  which  it  lay, 
^d  placed  upon  a  granite  pedestjil.  Upon  its  side  is  seen,  over 
ft  border  of  flowers,  the  figure  of  tho  Empress  Anne,  in  flowing 
fobcs.  The  bell  has  been  consecrated  as  a  chapel ;  the  door  is  in 
the  aperture  made  by  tho  piece  which  fell  out.  The  room  is  twen* 
ty^two  feet  in  diameter,  and  twenty-one  feet  three  inches  iu  heights 
The  bells  of  China  rank  next  in  size  to  those  of  Russia.  In 
Pekio,  says  Father  Le  Compte,  there  are  seven  bells,  each  weigh- 
ing one  hundred  and  twenty  thousand  pounds.  Excepting  the 
bellg  recently  cast  for  the  new  houses  of  Parliament,  tho  largest 
of  which  weighs  fouitoen  tons,  there  is  no  bell  in  England  larger 
than  that  cast  for  York  Minster,  in  1845,  which  weighs  twenty- 
seven  thousand  pounds.  This  is  only  seven  feet  and  seven  inches 
in  diameter.  The  "  Great  Tom  "  of  Oxford  weighs  soycnteen 
thousand  pounds,  and  tho  Great  Tom  of  Lincoln  twelve  thousand 
pounds.  The  bell  of  St.  Paul's,  London,  is  nine  feet  in  diameter, 
and  weighs  eleven  thousand  five  hundred  pounds.  One  placed  in 
the  cathedral  of  Paris,  in  1680,  weighs  thirtyHHght.  Uiousand 
pounds.     Another  in  Vienna,  cast  in  ITU,  weighs  foity  thousand 
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pounds.  The  famous  bell  called  Jusanne  of  Erfurt,  is  considered 
to  be  of  the  finest  bell  metal,  containing  the  largest  proportion  of 
silver  ;  itn  weight  is  about  thirty  thousand  pounds.  It  was  cast 
in  1497.  In  Montreal,  Canada,  is  a  bell  larger  than  any  in  Eng- 
land, in  a  tower  of  the  cathedral  of  Notre  Dame.  Its  weight  is 
twenty-nine  thousand  four  hundred  fifty-eight  pounds.  In  the 
opposite  tower  is  a  chime  of  ten  bells,  the  heaviest  of  which 
weighs  six  thousand  forty-three  pounds;  and  their  agg^gate 
weight  is  twenty-one  thousand  eight  hundred  pounds. 

Chimes  are  a  collection  of  bells  struck  with  hammers ;  or  a  set 
of  music  bells  struck  by  hammers  acted  on  by  a  pinned  cylinder, 
or  barrel,  which  is  made  to  revolve  by  clock-work.  These  are 
frequently  attached  to  time-pieces,  and  are  so  arranged  as  to  pro- 
duce chimes,  or  tunes,  at  stated  intervals. 

There  are  but  few  bells  of  very  large  size  in  the  United  States. 
The  heaviest  is  the  alarm  bell  on  the  City  Hall  in  New  York.  It 
was  cast  in  Boston,  and  weighs  about  twenty-three  thousand 
pounds.  Its  diameter,  at  its  mouth,  is  about  eight  feet ;  its  height 
about  six  feet,  and  its  thickness  at  the  point  where  the  clapper 
strikes,  from  six  and  a  half  to  seven  inches.  The  bell  now  in 
Independence  Hall,  Philadelphia,  is  celebrated  as  being  connected 
with  the  Fourth  of  July,  1776,  when  it  first  announced  by  its  peals 
the  declaration  then  made,  the  most  important  event  in  the  history 
of  our  country.  It  was  imported  from  England  in  1758,  and, 
owing  to  its  being  cracked  on  trial  by  a  stroke  of  the  clapper, 
was  recast  in  Philadelphia,  under  the  direction  of  Mr.  Isaac 
Morris,  by  whom  was  probably  chosen  the  following  inscription, 
which  surrounds  the  bell  near  the  top,  from  Leviticus  xxv.  10 : 
**  Proclaim  liberty  throughout  the  land,  unto  all  the  inhabitants 
thereof."  Immediately  beneath  this  is  added,  "  By  order  of  the 
Assembly  of  the  Province  of  Penn.  for  the  State  House  in  Phil." 
Under  this  again  is,  "  Pass  &  Stow,  Phil.  MDCCLIII."  In  1777, 
during  the  occupation  of  Philadelphia  by  the  British,  the  bell  was 
removed  to  Lancaster.  After  its  return,  it  was  used  as  the  State 
House  bell,  until  the  erection  of  the  present  steeple,  with  its  bell, 
ill  1828.  Then  it  ceased  to  be  used,  excepting  on  extraordinary 
occasions.  Finally  it  was  removed  to  its  present  restingp-place  in 
Independence  Hall.  Its  last  ringing,  when  it  was  unfortanately 
cracked,  was  in  honor  of  a  visit  to  Philadelphia  of  Henry  Clay. 
There  are  no  other  bells  of  special  interest  in  this  country. 
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MXTALS     U8BD. 

Bells  have  been  made  of  different  metals.  In  France,  formerly, 
iron  was  used,  and  in  other  parts  of  Europe  brass  was  a  common 
material.  In  SheflSeld,  England,  the  manufacture  of  cast-steel  bells 
has  recently  been  introduced.  This  material  is  said  to  have  an 
advantage  over  others  in  being  of  greater  strength  and  less  weight. 
But  the  tone  of  steel  bells  is  said  to  be  harsh  ;  hence  such  bells 
will  probably  never  be  extensively  used.  But  the  bell  metal 
which  is  most  generally  approved  is  an  alloy  of  copper  and  tin, 
in  proportions  varying  from  sixty-five  to  eighty  per  cent,  of  cop- 
per, and  the  remainder  tin.  But  other  metals  are  often  introduced, 
as  zinc,  with  the  object  of  adding  shrillness  to  the  sound,  silver, 
to  its  softness,  and  also  lead.  Cymbals  and  gongs  contain  eighty- 
one  parts  copper  and  thirteen  tin.  Manufacturers  in  this  country 
think  that  the  value  of  silver  in  bell-metal  is  purely  imaginary, 
and  condemn  the  use  of  anything  but  copper  and  tin.  Three  and 
a  half  parts  copper  to  one  of  tin  make,  perhaps,  the  best  propor- 
tion. The  founders  have  a  diapason,  or  scale,  by  which  they 
measure  the  size,  thickness,  weight,  and  tone  of  their  bells. 

The  sound  of  a  bell  is  produced  by  the  vibratory  motion  of  its 
parts,  somewhat  like  that  of  a  musical  chord.  The  stroke  of  the 
clapper  must  necessanly  change  the  figure  of  the  bell,  and  from  a 
circle  convert  it  into  an  ellipse  ;  but  the  metal  having  a  great 
degree  of  elasticity,  that  part  beaten  by  the  clapper  and  driven 
farthest  from  the  centre,  will  return,  and  even  incline  nearer  the 
centre  than  before ;  and  thus  the  external  surface  of  a  bell  under^ 
g^oes  alternating  changes  of  figure,  and  by  this  means  gives  that 
tremulous  motion  to  the  air,  in  which  the  sound  consists.  The  pro- 
portion of  metals,  and  shape  and  proportion  of  bells,  all  affect  the 
sound ;  hence  the  adjusting  of  a  bell  to  produce  a  smooth,  uniform, 
even  sound,  requires  skill,  and  experience,  and  thorough  testing. 

There  are  different  theories  as  to  the  philosophy  of  sound  pro- 
duced by  the  bell.  One  eminent  writer  maintains  that  a  bell  is  a 
compound  of  an  infinite  number  of  rings,  which,  according  to 
their  dimensions,  have  different  tones,  as  chords  of  different 
lengths  have  ;  and  when  struck,  the  vibrations  of  the  parts  imme- 
diately infringed  determine  the  tone,  being  supported  by  a  suffi- 
cient number  of  consonant  tones  in  the  other  parts. 

Bells  are  heard  to  greater  distance  when  placed  on  plains  than 
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on  hills,  and  still  farther  in  valleys  than  on  plains ;  the  reason  of 
which  seems  to  be,  that  the  higher  the  sonorous  body,  the  rarer  is 
the  medium,  and  consequently  the  less  the  impulse  it  receives, 
and  the  less  pi'oper  medium  is  it  to  convey  sound  to  a  distance. 

Manufacture  of   Bells. 

The  European  process  of  casting  bells  is,  to  make  the  mould  in 
a  depression  in  the  sand  floor  of  the  foundery,  piling  up  a  hoUoW 
case  of  bnckwork  upon  a  solid  foundation,  in  which  a  fire  is  kept 
buniing  to  keep  the  liquid  metal,  when  poured  around  it,  from 
cooling  too  rapidly.  The  outer  surface  of  the  case  is  the  shape 
of  the  inner  surface  of  the  bell.  To  form  the  outer  surface,  a; 
cover  of  earthenware  is  fashioned  to  fit  over  the  case,  and  leaves 
between  that  and  itself  a  vacant  space,  to  be  filled  with  the  metal. 
This  arrangement  is  deficient  in  not  providing  proper  escape  for 
the  gases  which  are  engendered  in  heavy  castings  in  the  earth, 
aind  which  are  likely  to  make  the  metal  porous,  or,  being  highly 
inflammable,  to  explode  with  great  damage.  But  an  improved 
process  has  been  introduced  in  this  country,  consisting  of  the  use 
of  perforated  iron  cases,  the  outer  one  in  the  shape  of  the  bell, 
iCnd  the  inner  one  of  the  case,  which  sets  in  the  centre  of  its 
saucer-shaped  foundations.  Each  of  these  receives  a  coating^ 
of  loam,  the  outer  one  within,  and  the  inner  upon  its  outer  six]> 
fEkce ;  but  over  the  latter  is  first  wrapped  a  straw  rope,  which, 
taking  fire  and  burning  slowly,  as  the  metal  is  poured  between  the 
two  cases,  leaves  a  free  space  for  the  bell  to  contract  in  while 
cooling,  without  straining.  The  perforations  through  the  cases 
let  out  the  vapors,  and  also  serve  to  keep  the  coating  of  loam  in 
place.  As  the  gas  escapes  through  these  holes,  it  bums  with  a 
pale  blue  flame,  without  risk. 

The  best  proportion  of  the  height  of  a  bell  to  its  greatest 
diameter  is  said  to  be  as  twelve  to  fifteen.  In  conformity  to  the 
laws  of  acoustics,  the  number  of  vibrations  of  a  bell  varies  in 
itiverse  ratio  with  its  diameter,  or  the  cubei  root  of  its  weighi. 

Inscriptions   on   Bells. 

Many  of  the  inscriptions  found  on  old  bells  are  quaint  andf 
interesting,  as  indicating  the  superstitions  and  fancies  of  the 
ahcients  in  connection  with  bells,  as  weS  as  their  ^at  tev^tke 
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Rnr  tbMt  Ana  fear  of  their  power.  They  also  indicate,  in  many 
cases,  the  customs  of  tiie  people.  These  inscriptiontl  #ere  oflen. 
in  hoQorof  some  saiuti  or  to  ooounemoratc  some  act  of  special 
mercy  or  charity,  or  4eliYeraiic6.  A  peal  of  eight  bells  in  the 
tower  of  St.  Helen's  church,  Worcester,  England,  cast  in  the 
year  1706,  bears  inscriptions  in  couplets  commemorative  of  Blen- 
heim, Barcelona;  Ramillies,  Meniu,  Tunn,  Egen,  Marlborough,  and 
Queen  Anne. 

The  following  inscription  has  been  common  in  England  for  thcee 
hundred  years,  and  also  miich  used  in  this  country :  — 

'<  I  to  the  church  the  living  call. 
And  to  the  grare  do  summon  alL" 


Selections  of  some  Old  InacriptioM^ 

One  upon  a  bell  in  Wiltshire,  England,  cast  1619  :  — 

*'  tte  ttrong  hi  faythe,  prayes  God  well 
Fraucia  Coantena  Hertfotd^i  belL*^ 

Upon  one  in  Oxfordshire,  cast  1661 2— 

**  I  ring  to  sermon  with  a  lusty  boome 
That  all  may  come,  and  none  stay  at  hotne** 

trpon  one  in  Ifottinghamshire,  cast  1603 :  — 
^  Jesus  be  our  spede." 

tJpdn  one  in  Wiltshire,  cast  1585  :  — 

<*  0  man,  be  meeke,  and  live  in  rest" 

Upon  one  (a  fire  bell)  in  Dorsetshire,  cast  1652 :-  - 

**  Lord,  quench  this  furious  flame ; 
■ise,  run,  help,  put  out  the  some." 


Upon  one  in  Somersetshire,  cast  1700 :  — 

'*  All  you  of  Bath  that  hear  me  sound, 
ThsAk  La4y  Hopton's  hundred  pottoA* 

Upon  one  in  Hampshire,  cast  1600 :  -*-• 
••  Cfod  be  our  guyd.** 
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Upon  ono  in  Cambridgeshire  (St.  Benet's,  Cambridge),  one  of  A 
peal  of  six,  cast  1601 :  — 

*'  Of.  al.  the.  bells,  in.  Benet  I.  am.  the.  belt 
And.  yet.  for.  my.  casting,  the.  iMuriah.  pakle.  Utt,** 

Upon  one  in  Warwickshire,  cast  1615 :  — 

'*  1  ring  at  six  to  let  men  know 
When  too  and  from  thair  worke  to  go.** 

Upon  one  in  Staffordshire,  cast  1604 :  — 

"  Bee  it  known  to  all  that  doth  me  see 
That  Newcombe  of  Leicester  made  me.** 

John  Martin  also  makes  himself  known  upon  one  (of  a  peal  of 
three)  in  Worcestershire,  cast  1615 : — 

'*  John  Martin  of  Worcester  he  made  wee 
Be  it  known  to  all  that  do  wee  see." 

The  great  bell  of  Rouen,  in  France,  presented  to  St.  Mary's 
church  by  George,  Archbishop  of  Bouen,  bore  this  inscription  :  — 

"  Je  snis  nomm^  George  d*Ambois, 
Que  plus  qne  trente  six  mil  pois ; 
£t  si  qui  bien  me  poysera 
Quarante  mil  y  trouvera.** 

(I  am  named  George  of  Amboise,  and  [am  of]  more  than  thirty- 
six  thousand  pounds'  weight ;  and,  if  any  one  would  weigh  me 
well,  he'd  find  [me]  forty  thousand  pounds  in  weight.) 

One  of  three  in  Orkney,  Scotland,  cast  in  1528,  bears  the  fol- 
lowing :  — 

*'  Maid  be  master  robert  mazwel,  Bishop  of  Orknaj  7*  second  zier  of  his 
consecration  ye  sier  of  Gode  I<"  V*  XXVIIL,  y*  XV.  zier  of  Kyng  James  y^ 
y .  be  robert  borthvyk ;  maid  al  thre  in  y  castle  of  Edinburgh." 

Most  intimately  is  the  voice  of  the  bell  associated  with  the 
religious  and  imaginative,  as  also  with  the  most  joyous  and  the 
saddest  feelings  of  mankind. 

Cornell  UinvBRsrrT  GmiiBs. 

One  of  the  finest  chimes  in  the  United  States  is  at  Cornell  Uni- 
versity, at  Ithaca,  New  York.  There  are  ten  bells,  the  largest 
weighing  four  thousand  eight  hundred  and  eighty-nine  pounds. 
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lod  the  smalleet  two  hundred  and  thirty,  with  a  total  weight  of 
laetal  of  nearly  .eleven  thousand  five  hundred  pounds.     They  rep- 
resent, in  the  order  of  their  weight,  beginning  with  the  great  bell, 
the  following  musical  notes :  D,  O,  A,  B,  G,  D,  £,  F,  F  sharp, 
and  G.  The  largest  of  the  chimes  bears  the  following  inscriptions  : 
«  The  Gift  of  Mary,  Wife  of  Andrew  D.  Wi^ite,  Firftt  President  of 
GorneU  University,  1869 ; ''  "  Oloiy  to  God  in  the  highest,  and  on 
e»rth  peace,  good  will  toward  men ; "    '*  To  tell  of  Thy  loving- 
kindness  early  in  the  morning,  and  of  Thy  truth  in  the  night  sea- 
(<6rtV''tog«t1»er  "vHth  the  following  staaxa,  tirritten  exfireasiy  for  it 
)if  9amcs  Russell  Lowell :  -^  ^ 

I  Ml  M-fly  the  irrerooabU  hoais, 

jPutilfl  iM  jur  or  iCrong  as  fate,  to  make 
Yoar  Ut^  of  sand  or  granite :  awful  powers, 

Even  as  meii  choose',  they  either  fire  or  take. 

The  nine  smaller  bells  all  bear  couplets  from  Tennyson^s  **  In 
Veaoriam/'  commencing  with  the  smallest,  as  follows :  — 

FiasT  Bbix. 

Ring  out  the  old  —  ring  in  the  new; 
Bing  out  the  false  —  ring  in  the  true. 

SaooyD  Bbll. 

Ring  out  the  grief  tliat  saps  the  mind; 
Bing  in  redress  to  alimankind. 

Bing  o«t  a  ulovrlf  ^ing  catse, 
And  ancient  fimu  of  pai^  strife. 

Pomm  BsLL* 

Ring  in  ths  Mhlsr  modsi  of  life. 
With  sweeter  maaaeit,  parar  kwi. 

FiFTB  Bell. 

Bing  out  felse  pride  in  place  and  blood; 
Bing  in  the  common  love  of  good. 

81KTR  Bbll. 

Bing  out  the  slander  and  the  spite ; 
Bing  in  the  love  of  truth  and  right. 

Sevbitth  Bbll. 

Ring  ont  the  narrowing  Inst  of  gold; 
Bing  out  the  thousand  wars  of  old* 


Ghinif ,  tbe 
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Tbe  tnAnufactura  of  wire,  particularly  from  gold  and  silrer,  is 
of  vcr7  great  antiquity,  aud  tlie  earliest  metliod,  according  to  tbe 
Book  of  £xodii8  (cliaptcr  xxxix.),  was  "  to  beat  the  gold  into  tbia 
tilUes,  and  cut  it  into  wires."  Tlie  next  strp  purauod  by  "  wire- 
sniths,"  for  centuries,  was  to  malLO  wiro  from  ductile  metals  by  ham- 
ncring.  "  VYirc-drawci'a,"  who  drew  wire  by  baud,  in  Germany  and 
cbenherc  in  Europe,  flouiisbed  in  tbe  fuurtoenth  century,  and  soon 
•Iterwarda  wiro  waa  drawn  by  machinery,  propelled  by  water 
pdver.  At  first  these  macliincs  were  used  almost  excluairely  for 
•irawing  gold  and  silver  wire ;  but  in  the  fifteenth  century  Eng- 
land was  both  nianufacturii\g  and  Importing  iron  and  brass  wire, 
Vi  Germany  waa  making  liic  finest  wire  for  books  and  eyes,  cards, 
Mc.  In  the  seTenteentb  century  England  added  copper  wire  to 
^  list,  and  wire-drawing  became  an  inportant  industry  in  that 
wiintry.  The  business  began  early  in  the  present  century  in  tlie 
UBited  States,  and  there  are  now  extensive  wire-drawing  establish- 
'^ents  in  New  York,  Providence,  Worcester,  Boston,  and  other 
citJcg. 

There  is  soarccly  a  branch  of  metal  manufacture  of  more  nnive^ 
ul  Implication.  Wire  is  twisted  by  machinery  into  the  powerful 
<Uies  wUch  mspeud  bddge« ;  it  funushes  cables  for  submarinft 
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telegraphs,  and  ropes  for  ehips,  mines,  sad  otbtr  purposes;  it 
supplies  the  thousands  of  miles  of  telegraph  linss  y  it  is  woven  by 
machinery  strong  enough  to  make  wire  fences,  snd  sufficiently  del- 
icate to  manufaciuie  fine  wire  cloth ;  steel  wir»  is  drawn  for  all 
kinds  of  needles;  woven  wire  of  iron,  brass/ ud  copper  appears 
in  flour,  paper,  and  other  machinery;  sieTSS,  screens,  fenders, 
cages,  baskets,  dish-covers,  nets,  and  an  faifinity  pf  other  forms ; 
it  is  drawn  down  to  furnish  the  fine,  hair-like  wire  for  astronomical 
and  mathematical  instruments;  gold  and  silver  wire  is  plated  or 
woven  into  exquisite  filigree  work,  into  chains,  and  into  thread  for 
making  gold  lace.  In  making  wire  for  gold  lace,  or  for  the  finest 
filigree  work,  the  wonderful  ductility  of  gold  and  silver  is  exhibit- 
ed; for  silver,  merely  coated  with  gold  leaf,  may  be  drawn  down 
to  the  smallest  size,  and  still  show  a  perfect  coating  of  gold.  For 
gold  lace,  wires  so  drawn  are  fattened  between  steel  rollers  to 
show  a  larger  surface ;  and  much  of  the  **  gold ''  filigree  work 
displayed  in  jewelry  is  really  silver  with  a  gold  overcoat.  Tims 
everywhere,  in  thousands  of  articles  of  use  and  luxury,  the  em- 
ployment of  wire  is  indispensable. 

The  process  of  wire-drawing  is  as  follows :  The  wire  rods,  of 
one-fourth,  three-eighths,  or  one-half  inch  in  thickness,  come  from 
the  rolling  mill  in  coils  or  bundles,  and  arc  heated  and  re-rolled  in 
grooved  rollers,  one  above  the  other,  so  that  the  rod  can  run  from 
Ihe  first  to  the  second,  and  then  to  the  third  roll,  without  reheat- 
ing. These  rollers  run  with  great  rapidity,  and  the  finiJ  groove 
in  the  third  roller  reduces  the  rod  to  a  coarse  wire,  say  one-eighth 
of  an  inch,  ready  for  the  first  hole  in  the  draw-plate.  The  draw- 
plate  is  a  fiat  piece  of  hard  steel,  punctured  with  holes  correspond- 
ing to  the  various  sizes  or  "  numbers,*'  to  which  wire  for  different 
purposes  is  drawn.  Tlie  French  draw-plates,  which  are  considered 
the  best,  are  made  with  the  greatest  care  in  tempering  and  ham- 
mering of  a  combined  plate  of  wrought  iron  and  steel,  the  steel 
face  being  on  the  side  from  which  the  wire  comes  through.  The 
holes  punched  in  the  plate  are  tapering,  with  the  smallest  orifice 
on  the  steel  side ;  the  reduction  of  size  in  the  series  is  very  grad- 
ual, and  when  the  holes  are  worn  by  use,  the  plate  can  be  heated, 
hammered,  tempered,  and  re-punched.  The  wire,  whether  iron, 
brass,  or  copper,  is  annealed  and  drawn  cold.  The  machinery, 
which  is  simple,  consists  of  a  draw-bench,  which  takes  the  wire 
from  a  reel  to  the  first  hole  in  the  draw-plate,  through  which  it 
passes  to  another  reel  or  drum,  on  which  it  is  wound  reacfy  to  go 
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throngh  the  second  orifice ;  and  so  on  down  the  scries  to  the  re- 
qaircd  size.     As  the  wire  is  drawn  down,  it  becomes  less  ductile 
and  more  brittle,  and  most  be  annealed  and  cooled  before  it  is  fur- 
ther drawn.     Grease,  and  for  the  finer  sizes,  wax  is  used  for 
lubricating  daring  the  process.     There  is  a  process  also  for  cover- 
ing' brass  wire  with  a  thin  film  of  copper,  which  greatly  facilitates 
the  process  of  drawing,  while  the  copper  can  wholly  be  removed 
in  the  last  annealing.     In  annealing  steel  wire  durhig  the  drawing, 
its  carbon  is  retained  by  covering  it  with  charcoal  dust  in  the  an- 
nealing oven. 

.  ,  T|ie  xapidity  of  drawing  depends  upon  the  ductility  of  the  metal 
mnd  the  size  of  the  wire.  Of  the  wire  in  common  use,  copper  is 
the  most  ductile,  then  steel,  next  iron,  brass,  and  zinc.  Gold, 
platinum,  and  silver  are  far  more  ductile,  and  arc  capable  of  being 
drawn  to  greater  length  and  fineness.  The  speed  may  be  increased 
as  the  wire  is  attenuated  ;  iron  and  brass,  according  to  size,  are 
drawn  twelve  inches  per  second  to  forty-five  inches  per  second, 
and  the  finer  numbers  of  silver  and  copper  may  be  drawn  at  the 
rate  of  sixty  or  seventy  inches  per  second. 

It  will  be  seen  that  the  process  of  drawing  wire  is  quite  simple, 
and  ganges  have  been  adopted  which  uniformly  measure  all  the 
sizes,  or  numbers,  of  merchantable  wire  wherever  made.  The 
draw-plates  can  be  punched  so  as  to  draw  oval  or  other  shaped 
wires,  and  the  ridged  "  pinion  wire  '^  used  in  timepieces.  For 
drawing  very  fine  wire,  where  the  extremcst  uniformity  is  requisite 
for  any  length,  plates  are  prepared  with  perforated  rubies  or  other 
bard  stones,  and  through  one  of  these  silver  wire  has  been  run 
one  hundred  and  seventy  miles  in  length,  in  which  the  most  deli- 
cate test  could  detect  no  difi'erence  in  diameter  in  any  part.  Gold 
and  platinum  have  been  drawn  to  the  "  spider  line  ''  for  tlie  field  of 
a  telescope,  by  coating  the  metal  with  silver,  drawing  it  down  to 
the  finest  number,  and  then  removing  the  coating  by  acid,  leaving 
tli6  almost  imperceptible,  bat  perfect,  interior  wire,  which,  in  the 
ease  of  platinum,  -^  in  an  experiment  made  by  Dr.  Wollaston,  of 
London,  —  is  said  to  have  been  so  attenuated  that  a  mile's  length 
weighed  only  a  grain.  In  drawing  ordinary  wire,  as  the  diameter 
dimiaisheB  one-hglft  cue-third,  one-fourth,  etc.,  the  length  in- 
four,  nine,  sixteen,  etc./ times. 
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' '  BiAiuiB  plays  an  important  part  in  the  ecosomy  of  Nature.  Ik 
ia  found  in  greater  or  leee  qnantity  in  all  tlie  ceteaU— ^Tei7  pui^ 
in  rice,  barley,  and  Indian  com,  and  associated  with  ^uten,  mnci- 
lage,  and  saccharine  matter  in  wheat,  potatoes,  peas,  beana,  oats, 
«t6.  It  eon  be  extracted  from  horae-cheBtnuts ;  and  every  Armer'a 
wife  knows  how  to  make  etarch,  if  oecesaary,  from  wheat  flo^ 
and  potatoes,  by  simply  kneading  them  through  a  sisva  wi^  cold 
water,  the  settlings  of  the  milky  fluid  which  flows  throng-  tbe 
strainer  being  starch. 

;  Tet  this  article,  so  neceBBaiy  to  cotton  mannfactoriasy  lawidrie^ 
and  to  every  bonsehold,  that  the  daily  consumption  in  the  TTnitttd 
fitatca  alone  is  estimated  at  two  hundred  and  fifty  bwa,  was 
scarcely  known  till  the  Elizabethan  era,  when  a  very  inferior  qoat 
f tly  was  used  to  starch  the  mfia  then  worn.  Beau  Brumtnell'  wap 
Ihmous  in  London  for  his  atiSenod  cravatfl.  and  long  kept  tbsaecni 
of  starch,  as  applied  to  that  article  of  wear.  Bat  what  was  tbey 
aa  artielfl  of  luxury  and  fcshion  for  a  fastidiooB  sxqaiaitf  is  aev 
inrywhere  aa  indispensable  neceajrity. 

'  Dttriag  tbe  last  century  atarcfa  was  used  in  Bnglud  in  iftta^utg 
cottMi'With  colors,  in  etiffening  linen,  and  in  iiMkisg^hafa''p(inKd*r4 
and  soon  after  the  beginning  of  tiie  pvespat-  centosy  it  hirm^  >a^ 
important  branch  of  manofactuu  in  that  country.  The  cottoa 
milts  at  Manchester  and  clBattliM|iJ||ttnanded  enormous  quantities, 
single  establiBhrnenta  UBinfj^  vS^^H^n  three  hundred  tons  in  • 
year.     The  grains  and  vegetables  commonly  used  in  EngUnd  wad 


B  o«eCon  s^Mids  «re  prkiled.  f oU|yoet  yield  ejgM^  ftwd^  of 
starch  to  the  bashel,  and  the  potato^rt^ickiiiiiiifftptofipi^ 
b  «w  geoetaUiSr  mach  amatler  thaa  ijbm^  jeogaga^  |i|  Mni- 
h  ]aaiiii&ofeai«»  "wiU  uae  firopi  QOeen  tfaoiiaiyBd  to  tWrty  tbpn* 
baahela  qI  potatp^a  in  a  yiear. 

«  propoxtioii  of  atarch  in  graiaa  ia  nearly  aa  Mlowa:  Ii| 
iriieat,  for^jMoQr  to  fifty-two  per  cent. ;  barley.  ^Uty  to  auElOr- 
» ;  rye,  aizljr  to  aixty-five ;  wheat,  tbirty-fiire  tQ  aereptisrfaeTeii ; 
la  corn,  aicty-five  to  eighty,  which  ia  next  to  riaer  urbioh  o<»> 
.ftam  aeventydBve  to  eighty'4ieven  per  cent.  It  viH  tbna  b^ 
that  in  the^Upited  States,  the  natural  home  of  laaiae,  Indian 
ia  the  most  JesiraUe  for  starph  manafapture,  and  >l«ige  qnaor 
lot  the  white  fiipt  variety  ave  raiai^  ezprieasly  for  the  pnrpoae, 
making  irtarch  froqi  wheat  thp  floor  ia  Icaeaded  with  water, 
iraaked  through  a  fine  wire  ti^ve,  after  which  the  Aaid^  with 
idditioa  of  si  little  yeasty  ia  feraiented.  Thia  procasa  aeparatsa 
;iaten  from  the^  atavchf  aad  the  glatsa  laay  be  iwed  with  tamk 
to  make  macaroni  and  vermicelli,  or  may  be  mixed  with  pota^ 
into  a  wholesome  bread.  Another  process,  first  applied  i» 
h-making  from  rice,  bat  equally  applicable  to  other  graiua,  ia 
laah  the  rice  in  a  weak  alkaline  solution,  and  then  add  a 
n  of  water  and  two  hu^Adred  grains  of  potash  to  every  twa> 
da  of  rice.  In  twentf-^tirvhofirs  the  liquid  is  drawn  off,  the- 
b  washed,  drained,  aHfji-,  graaii4»  fresh  lye  is  added,  and  tlie 
ore  is  allowed  to  stand,  Wl\fk;  ^e^ynent  stirrings,  twenty-four 
I  longer.  In  the  cour»9  <ii(,wventy  hours  afterwards  the 
m  rises,  and  is  taken  oflE^levij^b^  starch  and  fibraas  part 

e  grain.  This  deposit  is  w^biijt;lll!$ik^^^  water,  and  ia  then 
or  the  fibrous  portion  to  neiAoi  WhsBi  me  clear  starch  is  drawn 
nd  dried.  s>^_„ ,  w  ,    «  ■ 

*  the  corn-starch  manufactories,  there  are  two  very  large  onea 
e  United  States,  one  at  Oswego,  N.  Y.,  and  the  other  at  Glen 
t,  L.  I.     They  use  the  best  kinds  of  white  flint  com,  brought 
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to  tbfl  works  ind  ground  on  itli«  pmnbea.  It  ii  conreyvd  to  tKe 
nills  through  tron^B  filled  witli  water,  and  tbe  mixed  meal  and 
'water  go  through  other  troughs  to  the  tnba,  where  the  8epara> 
tioA  of  the  starch  is  efi^cted.  The  starch  fluid  Aea  goes  to  lar^ 
Tata  for  the  partial  removal  of  the  water,  then  into  smaller  tnba 
for  farther  draining  ;  the  starch  is  next  placed  in  mass  on  brick 
shelves,  where  absorption  and  evaporation  ftniher  dry  it ;  and  kitn- 
drying  and  packing  complete  the  process.  The  vata  for  parifying 
hold  millions  of  gallons,  and  powerfdl  steam  engines  drive  the 
mills  and  machinery. 

The  whito  flint  com  will  give  aboot  twenty-three  pounds  of 
starch  to  the  bnshel.  The  gluten  is  saved  for  finding  to  hOffi, 
horses,  and  cattle.  The  careful  process  of  mannfitctnre  in  Ote 
large  establishments,  aod  especial  watchfiilnees  in  the  fermenthig, 
result  in  thfe  prodnction  of  a  clear,  white  and  strong  starch,  en- 
tirely free  from  sourness.  These  establishments  each  produce 
from  twenty  to  thirty  tons  of  starch  per  day.  There  are  ram^ 
^ns  smaller  establi^mente  throughout  the  country,  which  maim- 
factnre  starch  for  various  dessert  and  invalid  preparations,  as 
-well  as  for  lanndries,  and  tbe  "larina"  and  "mMsena"  bosinessis 
also  carried  on  in  the  great  manufactories.  It  is  briieved  that  tbe 
manuiactories  at  Oswego  and  Olen  Gove  each  prodnca  more  starch 
la  a  year  than  any  similar  establishments  in  Europe,  and  both  ooo- 
,  -some  annually  millions  of  feet  of  lamber,  generally  basswood,  ttir 
3Baking  the  boxes  in  which  tbe  stanh  is  packed. 
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,  lATDKB. —  THB  ODmR  OP  WODWDI   ANOHO   SAVADM. —  SCKOSRT  AHOHO  TbB 

MTmAKfl.  —  nm  rtnnonr  or  berodotds.  ~  tntowtr  amoio  nn 
''Minu.  —  AMo««  TBI  loxAra.— IBB  vn  or  pimbctiok  im  ms  stobt 
I  nr  AiATOMT.— ^avMOUV  Anoiie  tbb  barlt  crrhtiaiib.  —  ibs  sarjT^' 

.    or  aDKMKI.  — MaoKKT   IK  AMKBICA.  —  TBI   COBK  LEO.  — THB   AKTirtpiAL 
UMB«   or    MODBIM    nHU.— THB   KHOWLIDOB  OAIHED  BT    KKrtmtMMVt. — 

IBB  mitox  ABtinciAi.  UBB  ooMrANT  or  pBoviuntoBi' b.  i. 

'"'  IiT  the  increwing  progreM  of  civilization,  the  tendracy  of  which 
bito  seoore  for  luatikind  better  conditiona  for  comfort,  health,  aad 
Ae  development  of  all  the  complex  human  facnltiee,  tlicre  is  no 
■pecial  department  tiie  advance  in  which  prcsenbi  a  more  satia- 
flietory  record  Ihan  enr^ry  and  the  modem  inventions  which 
m  allied  to  It,  and  designed  to  remedy,  as  fiu-  as  posBible,  the 
idjaries  which,  of  necessity,  surgery  prodncea. 

niysically,  as  morally,  man  Stands  at  the  head-of  creation,  and 
in  his  physical  organization,  the  specialization  of  the  functions  of 
Ms  organs,  and  their  mutual  interdependence,  together  with  the 
importance  of  each  of  them  to  the  well-being  of  the  whole,  are  car- 
ried to  the  farthest  point.  In  the  lowest  form  of  animal  life,  the 
BoBphytes,  which  consist  merely  of  a  sack  for  receiving  food,  if  an 
iadividnal  is  tomed  inside  ont  he  continues  to  live,  and  his  new 
fltoinach  performs  its  operations  with  apparently  «qual  case.  The 
hydra  has  been  divided  into  nnmerona  parts,  with  the  only  effect 
of  making  as  many  separate  animals  as  parts  into  which  the  single 
individnal  has  been  divided.  Many  varieties  of  worms  may  be 
divided  in  the  nine  way,  each  of  the  porta  becoming  soon  as 
periect  an  animal  as  the  orightd  specimen.  Crabs  and  other 
kmds  of  shell-fish,  with  many  insects,  reprodnce  the  legs  they 
liMe  I  tftrt,  thoa^  this  power  of  healing  iDJoriDS  is  possessed  in 
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rvooden   stamp,  or  4die-'Witli  emUth/9^  by  which' locomotion 
vould  be  possible. 

:Biit,  in  common  with  all  the  nations  of  aotiquityr  the  £gyptiaB% 
w  for  as  our  infonnation  of  them  goes,  knew  nothing  sdeutifioaUy 
concerning  the  constructiun  of  tlie  human  body.  They  were 
debarred  this  knowledge  by  the  fact  that  religious  scruples  forbade 
the  dissection  of  the  body ;  and  thus,  though  they  bad  a  general 
eouceptipn  of  the  Tarious  parts  of  the  body,  and  of  its  internal 
arrangement,  yet  they  knew  nothing  of  the  relatiFO  importance 
ef  its  parts,  or  of  their  functiona;  and  their  surgical,  like  their 
medical  piactioe,  must  have  ^  been  purely  empirical  and  expert 
mental. 

The  Hebrews,  during  their  captivity  in  Egypt,  prebaUy  obtained 
some  ideas  eoneeming  surgery ;  but,  even  at  a  late  period  in  their 
history,  they  had  greater  confidence  in  the  skill  of  the  priests  of 
PhoMiieia,  who  were  also  surgeons,  than  in  their  own,  for  the 
treatment  of  wounds  and  fractures.  In  2  Kings  1,  2,  Ahaaiab, 
wounded  by  a  fall,  sent  to  consult  the  priests  of  Baal-zebub 
whether  be  should  recover.  Other  instances  can  be  found  in  the 
same  book,  which  ahow.  that  the  aurgio^  knowledge  of  the 
Hebrewa  wa9  very  stigi:t. 

The  Greeks  early  obtained  a  knowledge  of  surgery  from  the 

E^rptiansi,  and,  with  their  inquiring  disposition  of  mind,  added  to 

it>by   inventions   of   their  owu^     .^culopius  acquired*   in   the 

Mjthical  period  of  Grecian  history,  such  a  reputation  for  his  skill 

hiSHwgery,  that  ^e  was  raised  to  the  dignity  of  a  demig^  ;  ha4 

temples  built  in  his  honor,  and  was  fabled  to  be  the  son  of  ApoUo. 

Homer,  in  his  poems,  speaks  of  his  two   sons,  Podalirius  and 

Hac^hapn,  as. companions  of  Agamemnon  during  the  Trojan  war, 

«ho  rendered  great  service   to   the   Greeks  in   dressing  their 

vuttnds.     The  first  of  these   ho   praises  for  his  skill  in  blood- 

l$Uitig,  and  the  second  for  his  skill  in  dressing  wounds.     Despite^ 

kexvsfver,  the  presence  of  these  divinely  descended  surgeons,  it 

would  appear  from  Homer  that  fractured  limba  were  considered 

befoad^  their  «rt,  and  in  such  cases  the  poet  invokes  cm\j  the  aid 

of  ApoUahimselO  making  no  mention  of  the  possibility  of  human 

aidithaseia.     

HMP«eotiirie9,  however,  among  the  Greeks  the  practice  of  sup- 
8^9 ^iM#  retained  as  a  monopoly  in  the  ftimily  of  the  descendant^ 
of  .&culapius,  who  were  known  as  the  Asclepiades,  and  who  lia4 
jHr^ii  of  nW^dJcifltf  e<itaMlshed^  nt  Rhodes,  Onidw^  wdf-Oww  > 
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in  Spain  began  to^ftttnwt  the  attention  of  £urope  by  their 
and  learning.  The  revival  of  Grecian  learning  began  among  them 
before  it  was  known  in  Middle  Europe.  Rhazes,  Avicenna,  Albor 
oasis,  who  invented  the  probang,  Avenzoar,  who  flourished  be* 
tween  852  and  1100^  are  the  chief  names  of  those  who  acquired 
the  most  distinction  while  the  dark  ages  still  buried  Europe  in. 
ignorance. 

'  During  this  time  the  practice  of  surgery  in  Europe  had,  bj 
degrees,  fallen  more  and  more  into  the  hands  of  the  priests,  who. 
were  the  only  persons  in  the  dense  night  of  superstition  who  had> 
some  little  knowledge;  but,  by  the.  edict  of  Tours,  in  1163,  the 
practice  of  surgery  was  forbidden  them,  since  it  was  supposed  to 
call  their  attention  away  from  the  more  important  subject  of  spiv* 
itaal  healing. 

'  For  the  next  two  centuries  or  so  the  practice  of  surgery  degen- 
erated, therefore,  chiefly  into  the  hands  of  the  barber  surgeons  of 
Snrope.  At  the  hands  of  Andreas  Yesalius,  who  was  bom  in 
Rrossels  in  1514,  the  study  and  practice  of  surgery  received  the 
new  life,  and  commenced  the  course  of  vigorous  growth,  which 
has  characterized  this  study  up  to  the  present  time.  From  hia. 
early  youth  his  attention  was  strongly  directed  to  anatomical 
studies,  and  he  revived  the  practice  of  dissection,  tliough  he  com- 
menced it  against  all  the  prejudices  of  the  time,  and  in  face  of  the 
dangers  of  the  Inquisition. 

So  strongly,  in  his  own  nature,  did  the  modem  spirit  of  inqtiiry 
battle  with  the.  restraining  superstition  he  had  inherited  from  the 
tiroes  in  which  he  lived,  that,  it  is  said,  he  never  commenced  the 
dissection  of  a  subject  without  first  kneeling  in  earnest  prayer  to 
be  forgiven  for  such  a  crime. 

In  15i3,  when  only  twenty^oight  years  old,  ho  published  his 
gfreat  work,  in  folio,  entitled  De  Corporis  JSumani  Fabrica  —  the. 
Fabric  of  the  Human  Body.  In  this  work,  which  opened  the 
modem  era  of  surgery,  he  took  persistent  and  strong  ground 
against  the  superstitious  reverence  for  antiquity ;  and  so  admirable 
has  been  its  effect,  that  it  has  been  well  called  '*  the  discovery  of 
a  new  world,''  and  "an  immortal  work,  by  which  all  that  had 
been  written  before  was  almost  superseded." 

The  worid  was  ripe  for  the  new  era,  and  about  the  same  time 
Fillopius  and  Eustachius,  with,  soon  after,  Par^,  in  France, 
appeared  to  take  part  in  the  great  work  of  establishing  surgery 
ipon  the  positive  and  scientiSo  basis  of  dissection.     To  the  last 
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of  these  beldtifgi  the  Honor  of  har^rmgiettved  the  process  of  tjriDg 
the  arteries  after  amputation.  Up  to  this  time,  dnring  the  middk 
a^^,  the  stopi^ge  of  the  blood  was  pi^dnced  by  cauterizatioi] 
^tii  a  hot  itoh,  and  the  aj^plieatibn  of  tor,  or  boiling  oil.  In 
nteny  cases  the  severing  of  the  limb  was  performed  with  a  red-hoi 
ksrife,  in  order  ito  ^aaiteriKe  the  flesh  as  soon  as  the  ctrt  was  made. 
This  method  is  a  fair  sample  of  the  cruelty  of  the  methods  then 
ea4)loyed  in  stt  €ie  bpefations  of  surgery.  K  would  seem  almosi 
ail  though  it  was  thought  that  the  more  the  patient  was  made  t€ 
shfibr,  tlic  grcAter  the  credit  which  belonged  to  the  operator. 

Baring  the  seTenteetitii  and  eighteenth  centuries  many  distitt' 
gtii^ied  surgeons  ilourished  in  Europe.  The  simple  mention  of 
their  names  would  occupy  too  tnuob  room  here ;  but  the  tendency 
of  the  practice  of  surgery  began  to  be  turned  towards  tlw 
methods  of  ailevtating  suffering;  and,  towards  the  beginning  of 
this  century,  conservative  surgery,  6t  the  theory  of  preserving,  ai 
far  as  possible,  the  injured  parts,  bogah  to  replace  "  heroic  siir< 
giery,"  or  the  too  prompt  use  of  tlie  knife.  To  the  American 
stUPgeons  belongs  the  chief  credit  for  tlte  inaugvration  of  this  neti 
iMChod,  and  many  of  its  processes  are  peculiarly  our  own. 

In  the  United  Stateii,  before  the  Revolutionary  War,  our  suf 
gefy  was  only  a  reflex  of  that  of  the  mother  country.  Tlie  eif 
geficles  of  that  struggle,  however,  developed  the  talent  which  haj 
before  been  lying  hidden  for  want  of  an  opportunity  $  and  since 
thali  time  American  (Surgery  has  had  aii  independent  growth,  and 
iMii  recogniised  tihrotfghoirt  the  civilized  world  for  its  contriba* 
tieiis  to  the  knowledge,  and  the  appliance^  for  lessening  the  daft 
gers  and  the  sufferings,  of  diBease  and  accident. 

Among  the  numerous  improved  methods  and  discoveries  whicl 
tlief  world  owes  to  the  invention  of  American  surgeons,  the  um 
of  chloroform  and  other  anessthetics,  and  of  artificial  limbs,  are 
periiaps,  the  most  noteworthy.  The  present  perfection  of  thew 
last  is  due  entirdy  to  American  genius.  From  the  times  ol 
Hetodotus  to  the  beginning  of  this  century,  the  unfortunati 
patient  who  had  lost  a  leg  would  find  in  the  whole  irorid  no  i^pli 
iinoe  to  replace  it  but  a  wooden  stump  and  crutches. 

The  idea  that  it  was  possible  to  replace  these  clumsy  and  inada 
(|>Mite  means  of  locomotion  with  an  aitiiScial  leg.  Which  wonh 
enable  the  owner  to  walk,  dance,  run,  skate,  or  d^  anything  wifj 
one  or  even  wit^  two  artificial  legs  which  he  could  d6  with  Ui 
MaMral  ones,  eren  as  kte  as  fifty  yeam^^g^iai^pearaA. to  be  ^ 


^mnrdest  vkioiMvy  dream — an  aitempt  to  realise  the  poetic  vision 
tf  tbo  famous  "  eork  leg/'  which  formed  the  baaia  of  the  song 
Gonceniing  the  fate  of  ilynheer  Van  Flam,  "  the  richest  merchant 
a  Sutterdam/'  ^ko,  having  loat  his  leg,  had  it  replaced  by  an. 
vfki  who 

"had  made  cork  legs  his  study  and  theme t 
Eaeh  joint  5Mb  as  ttrong  as  an  iron  beam, 
And  the  aptiags  were  •  oompoond  of  elockwork  mkL  steam.  ** 

Hcring  tried  on  hia  leg,  however,  it  ran  awajr  with  the  unfor- 
tMuto  merchants  and«  though  ho  tried  in  eveiy  way  to  stopi 
•nd  even 

*'  flung  himself  down  to  stop  its  paeOf 
But  the  )eg  got  up  and  contlnaad  tha  naa.* 

I 
•i 

So  that  to  ihia  4a^  as  the  song  informs  us,  he  I9  still  dragged 
onwillii^ly  in  his  jcTumey  over  the  world. 

It  would  aeem  that  the  poets  who  have  sung  ihe  artificial  log 
had  lost  the  original  prophetic  character  of  their  ^profession,  since 
not  only  in  this  l)allad,  but  in  Hood's  story  of  Miss  Kilmansegg 
nd  her  OvUen  Leg,  the  new  limb  proved  the  •  death  of  its  pos- 
sessor,  Miss  Kilaiansegg  having  had  her  brain4  dashed  out  with 
ker  log  by  a  barglar  who  was  attracted  by  the  aalid  gold  of  which 
it  was  composed. 

The  lastory  ef  the  improvements  in  artificial  limbs  belongs 
entirely  to  this  century.  The  first  were  made  iof  cork.  Though 
the  first  contained  many  improvements  upon  Ae  old  ''peg  leg,'' 
or  wooden  stump,  yet  they  were  far  from  perfedt. 

The  number  of  men  wounded  in  the  late  civil  war,  and  the 
generous  policy  of  the  government  towards  them,  so  increased 
the  demand  for  artificial  limbs  that  numerous  inventions  were 
{Mtented  in  this  direction.  The  materials  used  in  those  various 
ifirentiona  bave  been  wood,  leather,  sheet  iron,  tin,  zinc,  raw  hide, 
nUier,  and  a  combination  of  those,  with  other  materials,  the  com* 
pnatinno  of  which  are  the  inventors'  secret.  The  combinations  of 
these  variona  legs  have  been  intended  to  secure  ease  and  security  ia 
te  motions,  and  to  imitate  those  of  nature  as  closely  as  possible  ; 
hit,  as  is  nsnat  ia  all  inventions,  the  first  methods  used  for  this  pin> 
poie  have  been  dnmsy,  and,  on  trial,  have  been  found  imperfect. 

U  is  only  thus  by  experiment  and  observation  that  the  knowl- 
edge can  be  |;9iiied  of  what  are  the  requirements  in  such  casas^ 
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sod  what  meaM  shaU  be  taken  to  make  an  aitidewhidi  shall  be 
perfect  in  all  respects —  strong  enough  without  being  too  beavj-; 
so  articulated  as  to  work  easily,  and,  in  its  natural  movements, 
imitate  the  actioa  of  walking ;  while,  at  the  same  time,  its  mi^ 
tions  are  secured  by  a  mechaniBm  which  will  not  wear  out  easily, 
but  will  be  permanent. 

In  the  artificial  legs  made  by  the  Union  Artificial  Limh  Com* 
pany  of  Providence,  R.  I.,  these  qualities  are  so  admirably  attuned 
by  simplicity  of  arrangement,  that  it  is  not  too  much  to  say  that 
they  are  perfect.  The  annexed  engravings  will  illnstrate  the  pectf* 
liar  advantages  claimed  by  the  artificial  limbs  of  this  company,  sad 
the  simple  but  effective  methods  they  use  to  attain  them. 


In  the  first  place,  by  the  vse  of  Uanilla  paper  as  ths  msterid 
osed  in  their  manufacture,  great  strength  is  obtained  with  great 
lightness.  {No.  I.)  This  company  has  often  replaced  logs  of  other 
material,  weighing  eight  pounds,  by  oae  of  their  own  weighing  but 
little  over  two  pounds.  The  importance  of  li^tness  in  an  aiti- 
fioial  limb  has  been  so  uniformly  proved  by  experience  as  to  ba 
now  unquestionable.  At  first  it  was  naturally  supposed  that  tb« 
limb  might  approximate  in  weight  the  natural  member  which  It 
replaced ;  but  this  has  been  found  to  be  a  great  atistake. 
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i,  too,  the  construction  of  these  legs  is  such  that  the 
of  the  body  is  brought  directly  to  the  ground  through  .the 
rithout  the  intervention  of  an  ankle  joint;  imitating  na- 
this  respect,  and  securing  the  advantage  which  the  okl 
i  leg  had  over  all  the  methods  piior  to  this  inventioii. 
shanism  for  the  knee  and  ankle  joints  (No.  2.)  is  also  the 
t,  using  no  metallic  bars,  bolts,  or  springs,  so  liable  to 
)  worn  or  broken  by  use.  The  knee  joint  works  auto- 
ly»  by  a  rubber  spring  working  over  a  pulley,  and,  as  will 
I  from  the  sectional  view,  bringing  the  leg  and  foot  into  a 
position  in  walking,  without  any  muscular  strain  upon  the 


No.  3. 
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t 

the  leg.  The  ankle  joint  works  upon  a  new  principle, 
the  foot  a  rolling  motion  (No.  3.),  like  that  of  nature, 
JO  avoid  the  clapping  sound,  generally  made  in  other  legs, 
he  foot  touches  the  ground. 

material  of  the  leg  is  so  manufactured  as  to  be  tough  as 
nd  entirely  impervious  to  moisture,  and  insensible  to  the 
ces  of  temperature.  As  the  leg  is  moulded  upon  a  cast 
rom  the  stump,  it  fits  with  perfect  accuracy,  and  avoids 
tation  which  is  frequently  so  objectionable  from  legs  which 
fit  perfectly.  (No.  4.)  The  uniform  testimony  from  those 
.ve  used  the  legs  made  by  the  Union  Artificial  Lu^h 
25 
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JXWBLRT  AND  ITS  MANUFACTURS. 

"*  K«TB  OF  PKMOKAl.  DBCOIATimi.  —  niCAXCB*  0»  IT  H  ■■■  AMimiib 
*^LMl*iaa. — MAM  ■»>■«  II  WITB  TBM  AinKUA — TBB  IBMOKI  OM  M.t3V- 
^^K.  ULCCnOM. — TUS  FHILOaOPHIO  VIBW  OF  FXSSOHU.  DKCOBAtlOH. — 
'^M  JKWkLBT  OF  KARI.I  KATIOIiB.  —  TBI  SATAOB  TBIBU  OF  TO'DAT. — 
'^MVATIOB  OF  TBB  WORD  /BWHJtr. — JBWHAT  IB  BISTOKT. — Of  NOP- 
"^M  TUBA.  —  THB  AMODHT  DSIB  IN  TBB  UXITBD  KTAIBa.  —  FBOTIDBMOB 
**>«  tBAT  OF  TBia  BnaUBM. — TBB  CAOBB*  OF  TBB  IKOKBASB  OF  FBO- 
■*CCnOM.  —  TBB  BBTBODI  OF  MODBBM  MAMDFAf.TltkB.  —X.  T.  qOINBV  ABO 
^.  —  BHTOBX   0>  IBBIR  IDCCUa.  —  tBK  MOBAL  BFFBCIB  OF  nCWKLBT. 

Tbi  lovfl  of  personal  decorktion  U  »  Bentiment  irhioli  maa 
*Wes  with  the  animals,  aa  a  record  of  his  conneotion  with  them 
">  Ibe  chain  of  creatioo,  which  binds  all  organiEed  being  into  one 
*^iuiBt«nt  whole.  In  modern  times,  IJie  natnraliete  of  the  Daib 
^nian  school  have  first,  in  the  history  of  natural  science,  turned 
"leir  attention  to  the  efleota  of  the  varioos  brilliant  decorationB 
**''  animals  upon  their  success  in  the  "  struggle  for  life,"  and  have 
^(vady  arrived  at  moat  valuable  conclusions  concerning  it. 

There  is  no  longer  any  qnesdon  that  animals  are  sensible  to  the 
*:lkanna,  not  only  of  their  brilliant  natural  oolore,  bnt  that,  also, 
*aiiy  of  them  in  a  condition  of  domeetication  are  equally  delighted 
^Ith  artificial  decorations.  '  Elephants  have  been  known  to  take 
tP^vat  pleasure  in  having  the  points  of  their  tneka  ornamented 
^ith  gilt  met^lic  balls,  and  to  be  envious  of  others  who  surpassed 
tbem  in  this  respect. 

Kmnerous  other  instances  of  the  delight  animals  take  in  artifi- 
<^Ul  decoration  can  be  found  in  the  works  of  modem  writers  apon 
'^oral  history,  or  must  have  been  observed  by  those  who  are 
Vterested  in  observing  Uie  habits  of  animals. 

The  theory  of  natural  seleetion,  which  is  one  of  the  best  contri- 
^Wiou  of  the  modem  spirit  of  investigatifKi  to  the  soienoe  of 
i  («« 
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eial/and  we,  all  of  Q8,  desire  to  stand  well  in  the  estimatioii  of 
oar  fellow-men. 

In  fact,  in  the  very  word  jewelry  we  have  made  an  unconscioua 
vindication  of  its  use.  It  is  derived  fh)m  the  word  jeioel,  meaning 
a  precious  stone,  or  an  ornament  in  which  precious  stones  are 
used,  and,  with  the  Italian  giqjello,  the  French  Joyau,  the  German 
juwel,  and  similar  terms  in  other  European  languages,  is  allied 
with  iho  root  of  the  Latin  word  gaudium,  joy,  and  was  an  instinc- 
tive expression  of  the  pleasure  naturally  excited  by  the  sight  and 
use  of  jewels. 

In  the  various  museums  of  Europe  and  this  country,  the  collec- 
tions of  the  jewelry  of  various  nations  are  most  interesting  and 
instructive.  They  afford  the  data  for  the  study  of  the  customs  of 
nations  which  have  passed  away,  leaving  frequently  behind  them 
no  fuller  record  of  their  lives  than  such  as  is  cootained  in  these 
collectioni  of  their  appliances  for  personal  decoration.  From  the 
polished  and  engraved  bones  worn  as  ornaments  by  the  dwellers 
of  the  lake  cities,  up  to  the  quaint  but  exquisitely  worked  golden 
jewelry  of  the  Etruscans,  the  Romans,  and  the  Byzantians,  the 
gradual  growth  of  the  art  can  be  traced  step  by  step,  and  the  dif- 
ferent national  characteristics  of  the  various  nations  can  be  studied 
as  accurately  as  in  their  architecture,  or  in  any  other  records  of 
their  culture  which  have  come  down  to  us. 

From  the  ruined  cities  of  the  East  immense  stores  of  jewelry 
Mid  trinkets  worn  by  the  Egyptians,  the  Assyrians,  the  Babyloni- 
ans, and  other  nations,  have  been  found,  and  are  now  carefully 
preserved.  From  these,  and  from  the  jewelry  of  India  and  China, 
H  is  evident  that  the  art  of  making  jewelry  was  one  of  the  first 
at  which  mankind  arrived,  and  that  the  taste  for  personal  decora- 
tion is  a  universal  expression  of  human  existence. 

In  modem  times  the  improved  processes  of  the  arts,  arising 
frwn  the  application  of  science  to  their  methods,  and  the  introduc- 
tion of  the  use  of  machinery,  has  so  cheapened  and  increased  the 
production  of  jewelry  as  to  place  within  the  reach  of  every  one 
the  ability  to  gratify  his  taste  for  it. 

In  the  United  States  the  greater  equality  of  our  political  condi- 
tiong,  together  with  the  freer  circulation  of  the  results  of  industry, 
«nd  the  activity  of  our  social  life,  has  led  to  the  almost  universal 
i»e  of  jewelry. 

By  the  report  of  the  census  of  1860,  there  was  produced  in  the 
'Onatiy  jewelry  to  the  value  of  almost  eleven  millions  of  dollars. 
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The  exteBt  to  which  this  has  increased  during  the  last  decade  jus- 
tifies the  estimate  that,  with  the  importations  from  abroad,  t^ere 
are  consumed  in  the  United  States  at  least  twenty  millions  of 
dollars'  worth  of  jewelry  a  year. 

The  chief  seat  of  this  industry  is  at  Providence,  B.  I.,  which 
early  assumed  this  position,  and  has  kept  it  ever  since.  By  the 
Constitution  of  the  United  States  a  periodic  enumeration  of  the 
inhabitants  of  the  Union  was  provided  for,  but,  in  the  first  of 
these,  made  in  lt90,  there  was  no  record  made  of  the  various  in- 
dustries of  the  country.  It  was  in  1810  that  the  first  report  upon 
the  manufactories  of  Che  country  was  submitted  to  Coagress,  and 
though  acknowledged  to  be  defective  and  incomplete,  yet  in  the 
census  of  this  year  the  jewelry  manu&ctory  of  Providence,  R.  I., 
is  stated  as  employing  about  one  hundred  workmen,  with  a  pro' 
duction  amounting  yearly  to  one  hundred  thousand  dollars. 

From  this  point,  which  was  really  one  of  considerable  advance* 
ment  for  the  time,  this  industry  has  increased  until  the  jewelry 
trade  in  Providence  gives  constant  employment  to  nearly  twenty- 
five  hundred  men  and  women,  at  wages  varying  fi^m  one  to  five 
dollars  a  day. 

The  chief  cause  for  this  increased  production  lies  in  the  improve* 
ment  of  the  processes,  and  the  application  of  machinery  to  them, 
by  which  the  cost  has  been  so  much  reduced  as  to  make  the  cos* 
sumption  really  universal. 

One  of  the  chief  improvements  in  the  modem  manufacture  of 
jewelry  is  the  process  of  using  a  tliin  covering  of  gold  in  the 
manufacture  of  various  articles,  instead  of  making  them  of  solid 
gold,  as  was  formerly  practised.  The  method  of  doing  this  is  aa 
follows :  — 

The  gold  of  the  required  fineness  is  rolled  out  into  a  thin  sheet, 
in  a  rolling-mill  similar  to  those  in  use  for  working  metals,  and  is 
then  placed  upon  a  sheet  of  a  composition  made  of  copper  and 
zinc,  the  proportions  of  which  are  varied  according  as  required, 
and  then  by  heat  the  gold  is  slightly  melted,  so  that  it  will  unite 
firmly  with  the  composition. 

The  two  plates  are  then  again  subjected  to  the  rolling  process, 
and  "  broken  down,"  as  the  phrase  is,  to  the  required  thickness. 
The  ductility  of  gold  is  such  that  it  may  be  rolled,  when  pure, 
into  leaves  measuring  in  thickness  the  one  hundred  and  forty-four 
thousandth  part  of  an  inch.  One  pennyweight  of  fine  gold  is  suffi- 
cient to  work  into  plates  with  a  pound  of  composition.     As  the 
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plat«8  may  be  reduced  for  practical  use  to  the  one  hundred  and 
ii^rty-second  part  of  an  inch  in  thickness,  the  gold  is  reduced  to 
about  the  thousandth  part  of  an  inch.  A  plate  covered  with  this 
tbiokness  of  gold  will  not  tarnish,  but  will  remain  permanently 
bright,  and  will  stand  the  test  of  acids. 

Scfore  thus  rolling  out  the  plates,  the  bars  of  composition  are 
piskned  by  machinery,  so  as  to  make  them  perfectly  true  and  clean, 
otherwise  the  gold  would  not  adhere  to  them.  Gold  of  twelve  or 
fourteen  carats  will  stain  a  little  under  the  influence  of  acids,  so 
ihsLt  for  the  best  work  that  which  is  purer  is  used. 

Oold  wire  for  various  uses  is  drawn  by  taking  a  "  stock  plate," 
or  sheet,  plated  with  gold,  and  first  rolling  it  into  a  cylinder  1^ 
haxid,  then  placing  it  into  a  machine  called  a  "  closing  machine," 
by*  /which  it  is  carried  through  a  series  of  round  holes  in  a  steel 
plckte,  diminishing  in  size,  uutil  it  is  made  of  the  required  fineness. 
The  gold  will  continue  on  the  outside,  and  thus  a  tube  covered 
with  it  is  produced  as  fine  as  desired. 

When  the  plated  plates  have  been  rolled,  they  are  annealed  1^ 

%  charcoal  fire,  remaining  in  it  for  eight  to  ten  minutes,  or  until 

they  are  heated  to  a  cherry  red.     Then  the  plates  are  polished,  on 

the  gold  side,  with  rottenstone  and  oil.      The  plates  are  then 

cleaned  with  naphtha  and  sawdust,  wiped  clean,  and  then  cut  into 

pieces  of  the  requisite  size. 

These  are  then  stamped  out  with  dies  into  the  shapes  required, 
according  to  the  special  articles  it  is  intended  to  make.  The  work 
then  is  given  to  the  "fillers,"  who  fill  up  the  "fronts"  with 
block-tin  and  lead.  This  process  is  rapidly  done,  the  filling  being 
melted  by  a  copper  bar,  and  dropped  into  the  fironts. 

The  work  then  passes  to  the  chasing  blocks,  which  are  of  wood, 
covered  with  a  cement  made  of  pitch,  red  lead,  and  black  rosin, 
which  affords  a  bearing  strong  enough,  and  yet  sufficiently  elastic, 
for  the  work. 

Here  the  work  is  chased  with  pointed,  steel  chasing  tools  of 
various  shapes,  which  are  worked  with  small  hammers.  Then  the 
work  is  again  heated  so  as  to  melt  the  filling  out  entirely,  and 
is  then  carried  to  a  "cutting  press,"  where  the  edges  are 
smoothed  off. 

These  "fronts"  are  then  matched  into  the  "backs,"  which 
have  been  prepared  by  machinery,  and  both  are  "  trued "  on 
their  edges  by  an  emery  wheel.  The  fronts  and  backs  are  then 
soldered  together,  and  given  to  workmen  who  scrape  and  finish 
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The  hotise  is  compo«ed  of  Mr.  Mnnro«  H.  QuJmbj  and  Mr.  Ln- 
ntaa  V.  Quimby,  who  ate  atHve*  of  Temumt,  and  have  carried  into 
tUoir  Hpecial  branch  of  mann&cture  the  energy,  the  enterprise, 
aud  the  probity  wluch  have  extended  the  good  reputation  aod  iuflu- 
ciicc  of  Vermont  all  over  tbo  UniOQ. 

Their  wares  coDeist  of  all  coooeivablc  onamcntB  known  to  the 
jo^vclry  trade,  and  which  unite  decorative  and  artistic  value  with 
usefulness,  affording  to  thousands  the  opportunity  for  indul- 
ging their  taste  for  personal  decoration,  who  would,  without 
tUcir  aid,  have  been  forever  debarred  the  pleasure  and  the  cul- 
ture which  come  naturally  from  the  gratification  of  our  taster  and 
attractions. 

In  this  view  of  the  case,  the  manulocturcrs  of  jewelry  aie  enti- 
tled to  creditable  consideration  in  any  enumeration  of  the  influences 
at  work  to  increase  the  morality  of  the  nation,  by  increasing  its 
culture,  in  the  only  way  that  this  can  bo  effectually  done  —  by  en- 
liiKging  the  enjoyment  and  the  happiness  which  comes  from  the 
gratification  of  our  attractions. 

The  hoose  of  Messrs.  M.  T.  Quimby  k  Co.  imports  heavily  Irom 
>n  grades  of  foreign  made  watches,  and  keeps  a  full  stock  of  all 
grades,  as  well  of  American  manufacture,  the  whole  being  ar< 
nui^d  in  maseive  iron  safes,  and  in  au  tasteful  and  businesa-like  a 
manaer,  that  it  is  well  worth  tiie  time  of  one  who  has  never  been 
in  i  wholesale  jewelry  establishment,  to  visit  the  main  office  of  this 
hotue,  at  14  Hanover  street,  Boston,  where  his  taste  may  be  grati- 
fipd,  u  well  as  his  fund  of  information  regarding  the  jewelry  trad* 
beenhu^ed. 
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Bmoke,  and  which  secured  botii  warmth  and  ventilation.  He  also 
inCroduced  the  fluee  and  regulating-valves  for  the  admission  and 
discharge  of  air,  with  a  register,  which,  by  closing  or  opening, 
would  check  or  increase  the  draught  to  any  desired  degree.  The 
open  Franklin  stove,  for  wood  or  soft  coal,  speedily  became  popu- 
lar ;  but  the  introduction  of  close  stoves  was  more  difficult  among 
people  who  had  been  accustomed  to  see  the  blazing  fire.  The 
yearly  diminution  of  wood  supplies  for  fuel,  and  the  fortunate  dis- 
covery of  anthracite  coal  in  the  United  States,  stimulated  Dr. 
Nott  to  the  invention  of  an  upright  close  stove,  which  for  many 
jears  was  almost  universally  used  throughout  the  Northern  and 
Eastern  States,  especially  the  larger  sizes  for  warming  halls  in 
houses,  churches,  and  public  rooms.  The  ''  Nott  stove,''  of  difier- 
eat  sizes,  for  a  long  period  had  a  popularity  that  has  attached, 
perhaps,  to  no  other  pattern,  and  it  furnished  suggestions  for  the 
more  complete  and  perfect  stoves  of  later  introduction. 

The  desirable  points  to  be  secured  in  any  stove  are  as  thorough 
yentilation  as  is  possible  ;  control  of  combustion  by  means  of  flues 
md  dampers  ;  simplicity  of  construction ;  and  economy  of  fuel. 
To  attain  all  these  points  in  perfection  is  quite  impossible,  even 
with  the  elaborate  contrivances  introduced  of  late  years,  and  the 
intricate  "  improvements ''  which  have  increased  the  cost  and  un- 
popularity of  certain  kinds  of  "  parlor  stoves ''  in  nearly  equal 
proportion.  It  is  known  that  with  the  beet  stove,  heated  cast  or 
sheet  iron  vitiates  the  air  by  burning  out  its  oxygen  ;  and  hence 
stoves  for  warming  merely  have  been  largely  superseded  by  steam 
pipes  and  hot-air  furnaces.  Public  buildings,  manufactories,  hotels, 
etc.,  are  now  almost  universally  heafed.  by  steam,  and  furnaces 
we  common  in  private  houses.  Where  stoves  are  necessary,  the 
simpler  forms,  requiring  the  least  manipulation  for  their  manage- 
ment, and  open  stoves  affording  the  best  ventilation,  are  generally 
preferred.  There  is,  and  for  many  years  will  be,  a  large  demand 
for  what  are  called  "parlor  stoves,"  and  with  constant  improve- 
ments in  their  constrnction,  much  artistic  aBility  has  been  dis- 
played in  rendering  them  agreeable  to  the  eye  as  tasteful  articles 
of  furniture. 

In  the  manufacture  of  cooking-stoves,  for  wood  or  coal,  America 
is  in  advance  of  all  the  world.  To  mention  even  the  leading  pop- 
ular patterns  would  require  a  volume.  From  the  largest  ranges 
capable  of  cooking  for  a  thousand  guests  in  a  great  hotel,  down  to 
the  niiniature  stove  which  cooks  the  food  and  warms  the  room  of 
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the  poor  aetriug  girl,  the  Americvi  patteiHB  already  patented  ai 
ill  use  may  be  connted  by  linDdredB ;  and  new  desigiiB  appear  e^ 
season.  The  great  store  fotinderieB  are  in  Albany,  Troy.  Nc 
York,  Boston,  and  Philadelphia ;  but  there  is  scarcely  a  city  < 
any  siee  in  the  United  States  which  does  not  mannfactnre  tlie 
stoves,  and  their  nse  throughout  the  country  is  universal.  Thi 
are  cast  from  Uic  best  mixtures  of  pig  iron ;  are  lined  with  fi 
bricks  moulded  to  tho  shapes  of  the  different  patterns  ;  they  bs' 
holes  or  openings  or  top  for  poto,  pans,  and  boilers,  in  onmb 
from  two  to  four,  six,  or  eight,  according  to  the  size  of  the  stov. 
they  arc  cast  so  exactly  that  duplicate  parte  of  a  particular  pi 
tern  can  be  furnished  at  any  time,  and  are  completely  Buppli< 
with  tin  or  copper  boilers,  and  other  furniture,  while  competiti< 
in  the  businesa  brings  Uie  best  of  these  stoTcs  within  tlie  reach  > 
people  of  even  limited  means.  An  American  household  that 
without  a  first-rate  cooking^tove  is  poor  indeed. 

Great  improvemento  have  recently  been  made  in  cooking-rangf 
and  improvemente  are  constently  making,  which  increase  ti 
capacity  of  tlic  range  without  a  proportionate  increase  in  tl 
consumption  of  fuel.  Very  simple  and  nseftal  stoves,  of  cast  ai 
sheet  iron,  for  cooking  and  for  warming  rooms,  with  gas  as  tl 
only  fuel,  are  also  extensively  manufactured  and  used  in  tl 
Uuited  States. 
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m  MUT  Du  OP  riLBS.  —  ifnn  AHTiQDtrr.  —  tubir  aaBanTtttcs. 

DtUTAIIOa   OF  TBS  WORD. — CLABaiPICATIOM  Of  PILIS. — 
UVDrACTDBB.  —  AHHBALIICa.  —  CCTTIND.  —  KABOSNIRa.  — 


Tn  use  of  the  file  Id  the  varioua  operations  of  modem  industry 
is  aach  greater  than  is  generally  supposed.  When  we  reflect, 
lidweTer,  that  there  is  hardly  a  branch  of  industry  in  which  the  file 
ilwt  not  directly  or  indirectly  enter, — since  in  most  operations  of 
^^nootfaing  or  polishing  the  file  is  need, — wc  will  be  the  more  pre- 
ptfed  to  receive  tlie  statement  that  the  estimated  value  of  tlie  files 
■Btwally  consumed,  or  worn  out,  in  the  United  States  amounts  to 
u  ^gre^ate  of  six  millions  of  dollars. 

Under  the  microscope  the  smoothest  polish  produced  by  the 
ut  of  man  is  found  to  consist  of  scratches  which  are  too  fine 
lo  tw  seen  with  the  naked  eye.  This  is  the  case  with  all  pol- 
ubed  surfaces  which  are  made  so  artificially.  Nature  has  methods 
of  prodacing  the  same  effect  by  other  means,  such  as  growth, 
which  man  cannot  as  yet  imitate.  The  advantages  of  polishing 
^  mrfitce  of  weapons  and  utensils,  and  Uie  greater  beauty 
*tich  they  thus  possess,  most  have  early  attracted  the  atten- 
^  of  mankind,  and  prompted  ingenuity  to  invent  some  means 
vf  prodacing  it.  Among  some  of  the  atiU  uncivilized  tribes 
Riiting  in  the  world,  stones  with  a  rough  sur&ce,  or  in  some 
of  the  Pacific  islands,  bits  of  shark's  skin  are  used  for  filing 
t^r  weapons.  Specimens  can  be  found,  in  collections  of  snch 
'^oeitiea,  of  implements  made  by  mounting  the  sharp  teeth  of 
U  between  two  pieces  of  wood,  producing  thus  a  file  which 
■ttt  prove  quite  effective,  especially  among  a  people  whose  time 
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is  all  leisure,  and  where  the  inexorable  test  of  money  does  no- 
prevent  their  spending  weeks  in  doing  what  the  civilized  mai: 
must  do  in  minutes. 

These  various  substitutions  for  files  require,  however,  that  the^ 
shall  be  applied  only  to  the  working  of  wood.  With  the  intra 
duction  of  the  metals  the  necessity  arose  for  some  utensil  of  a  ter 
ture  hard  enough  to  cut  these,  before  men  were  able  to  file  them. 

Most  probably,  as  the  use  of  the  metals  is  older  titan  any  re- 
corded history,  the  use  of  the  file  has  been  almost  equally  as  long 
in  the  world.  The  pictorial  decorations  discovered  in  Thebes,  and 
which  date  at  least  to  a  period  four  thousand  years  ago,  represent 
butchers  sharpening  their  knives  upon  what  are  supposed,  from 
the  blue  color,  to  be  steel  sharpeners.  That  a  kind  of  file,  adapted 
to  sharpening  edged  tools,  was  in  use  in  antiquity,  appears 
from  a  passage  in  the  Bible.  In  I  Samuel,  chap.  13,  v.  21,  we 
read,  "  Yet  they  had  a  file  for  the  mattocks,  and  for  the  coulters, 
and  for  the  axes,  and  for  the  forks*,  and  to  sharpen  the  goads.'' 
This  passage  shows  that  files  were  then  used  for  sharpening 
tools,  and  that  consequently  they  must,  if  made  of  metal,  have 
been  hardened. 

Among  the  Greeks  and  Romans  the  use  of  the  file  must  have 
been  quite  general.  They  could  not  have  arrived  at  the  finish  of 
their  metallic  castings  without  the  use  of  some  such  instrument. 
Our  word  file,  as  applied  to  the  tool  known  under  this  name,  is  de- 
rived from  the  fact  that  the  lines  by  which  its  teeth  are  formed 
are  arranged  in  lines,  or  files,  and  with  this  meaning  the  same 
word  can  be  traced  through  all  the  languages  of  modern  Europe. 
The  French  word  for  a  file,  the  instrument,  is  Kme ;  but  they  have 
the  word  file,  meaning  an  orderly  succession  in  a  line,  while  the 
Spanish,  Portuguese,  and  Italians  have  the  word  fila,  with  the  same 
meaning,  being  a  derivation  from  the  Latin  filvan,  a  thread.  The 
Anglo-Saxon  word  for  a  file  was  feol^  the  Old  German  fila^  while 
the  Modem  High  German  is  feile,  the  Dutch  vyl,  and  the  Danish 
and  Swedish  fil.  The  similarity  of  these  terms,  diffused  among  so 
many  various  peoples,  shows  that  the  use  of  the  instrument  dates 
to  the  period  l3nng  far  back  of  all  our  historic  records,  before  the 
nations  of  Europe  had  commenced  their  migration  to  their  present 
habitations,  from  their  old  Aryan  home,  where  some  term  was  m 
use  from  which  all  the  present  modifications  are  derived. 

In  the  present  time  the  specialization  of  industry  has  been 
carried  to  such  a  point,  and  the  uses  to  which  the  file  is  applied 
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hai^«  become  so  varioua  and  so  different,  that  the  different  kinds 
of  file  have  been  classified,  and  file-making  has  become  a  very  im- 
portant branch  of  national  industry. 

Xhe  first  division  of  tools  for  abrading  is  into  files  and  rasps. 
VTben  the  teeth  are  formed  by  lines  cut  into  the  surface  of  the 
tool,  and  extending  across  it,  the  result  is  a  file  ;  but  when  the 
tecUi  are  made  by  cutting  into  the  suiface  with  a  narroiV  sharp- 
pointed  chisel,  which  turns  up  the  teeth  in  the  shape  of  triangular 
pyramids,  the  tool  is  called  a  rasp,  and  is  chiefly  used  for  working 
do^«m  wood,  or  other  soft  materials.     Files  proper  are  classified 
according  to  the  form  of  their  teeth,  or  according  to  their  fineness ; 
and  also  from  the  varieties  of  their  shape.     When  the  teeth  are  a 
series  of  ridges,  raised  by  the  sharp  chisel  with  which  they  are 
cat,  running  parallel  with  each  other,  and  either  at  right  angles 
with  the  length  of  the  file,  or  obliquely  with  it,  the  file  is  called 
''single  cut."    When,  however,  this  first  set  of  teeth  is  crossed 
bj  another  series,  cut  in  the  same  manner,  but  in  a  different  direc- 
tion, the  file  is  called  "double  cut." 

In  classifying  files  by  the  comparative  i^neness  of  their  teeth, 
those  which  are  coarsest  are  called  rough ;  those  of  the  next 
degree  of  fineness  bastard  ;  then  second  cut,  smooth,  dead  smooth, 
md  double-dead  smooth,  as  they  increase  in  fineness.  In  classi- 
fying files  according  to  their  shape,  they  are  called  flat,  float, 
niill-saw,  hand,  half-round,  round,  four-square,  three-square,  etc. 

The  cross  section  of  a  flat  file  is  a  long  parallelogram,  and  it 
t^re  toward  the  point  for  about  one  third  of  its  length,  both  in 
^dth  and  thickness.  It  is  always  double-cut,  and  it  is  more  used 
than  any  other  for  the  general  purposes  of  a  file.  A  float  file  is 
precisely  the  same  as  a  flat  file,  except  that  it  is  single-cut.  It  is 
^  for  filing  turned  work  in  a  lathe.  A  mill-saw  file  is  much 
iike  a  float  file,  but  is  thinner,  and  made  of  a  finer  grade  of  steel. 
H  is  used  for  filing  mill-saws,  and  steel  generally.  A  hand 
file  is  made  of  the  same  shape  as  a  flat  file,  but  tapers  only 
in  its  thickness,  not  in  width.  Only  one  edge  is  cut,  the  other 
Wng  left  smooth,  or,  as  it  is  technically  termed,  "  safe."  It  is 
^>3uble-cut,  and  is  used  almost  exclusively  by  machinists.  The 
Whioiind  file  is  flat  on  one  side,  and  rounded  on  the  other.  A 
cross-section  shows  a  segment  of  a  circle,  varying  the  height  of 
the  curve,  as  the  file  is  intended  for  different  purposes.  When 
^^J  approaching  a  hal^circle  it  is  called  a  "  high-back."  It  is 
S^iierally  tapered  both  in  width  and  thickness,  and  is  double-cut. 
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use  cast  steel  for  everything  they  make,  except  horse  rasps,  and 
even  for  these  the  use  of  a  special  kind  of  cast  steel  is  becoming 
common.  Files  for  sharpening  saws,  and  other  partially  hardened 
steel  tools,  arc  made  of  a  high  grado  of  cast  steel ;  and  for  hand- 
saw files,  double  refined  cast  steel  is  used  exclusively,  by  those 
who  have  proper  regard  for  their  reputation. 

The  steel,  having  been  received  at  tlie  file  factory,  rolled  into 
bars  of  tlie  various  forms  of  which  files  are  •  made,  is  cut  into  the 
proper  lengths,  and  then  carried  into  the  forging-room,  where  it 
undergoes  the  first  process  in  its  conrse  of  transformation  into 
files.  The  first  process  is  called  "  niooding  out,''  and  consists  in 
hammering  the  pieces,  at  a  red  heat,  into  file  "  blanks, "  that  is, 
into  the  required  shape  of  the  file,  the  **  tangs,"  or  that  portion 
of  the  file  which  is  fitted  into  the  handle,  being  first  fashioned. 
Two  men,  or  a  smith  and  a  striker,  can,  on  an  average,  **  mood 
out "  about  eigliteen  dozen  of  twelve-inch  files  in  a  day. 

After  being  thus  shaped  and  "tanged,"  the  files  are  placed 
in  the  annealing  furnaces.  The  object  of  this  process  is  to  soften 
them  BO  as  to  be  more  easily  cut.  The  operation  consists  of 
heating  them  to  a  red  heat,  in  ovens,  where  they  are  kept  at 
this  temperature  about  twelve  hours.  The  ovens  being  then 
closed,  they  are  allowed  to  cool  gradually.  This  cooling  should 
be  slow,  the  process  taking  about  forty-eight  hours,  and,  contmry 
to  the  generally  received  opinion,  is  the  most  important  operation 
in  the  manufacture  of  files.  It  requires  more  experience  and  skill 
to  properly  anneal  the  "  blank "  than  it  does  to  harden  the 
finished  file.  All  the  excellence  of  the  file  depends  upon  its  not 
being  so  spoiled  by  underhcating  or  overheating  in  the  annealing, 
that  all  the  work  of  the  subsequent  processes  is  thrown  away, 
since  no  subsequent  process  can  remedy  any  defect  arising  from 
error  or  oversight  in  the  annealing.  Consequently  this  process  is 
placed  directly  under  the  supemsion  of  the  most  experienced  and 
skilful  person  in  the  establishment. 

When  the  "  blanks  "  are  considered  -to  be  sufficiently  softened 
by  the  annealing  process,  they  are  taken  out  and  straightened,  if 
necessary,  by  the  use  of  hand  hammers,  and  are  then  ground 
upon  large  grindstones,  driven  at  a  high  rate  of  speed.  The  chief 
purpose  of  this  grinding  is  to  perfectly  remove  all  traces  of  the 
scale  fmm  the  blanks,  and  it  is  continued  until  the  entire  surface 
is  made  level  and  brfght,  each  spot  or  unevenness  -being  ground 
away.     The  blanks,  being  thus   prepared,  are   then   carried   to 
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086  of  planing-machines,  for  metal  work  of  all  kinds,  in  modem 
times  has  led  to  the  almost  total  disuse  of  rough-out  files  for  metal 
work,  so  that  now  the  majority  of  files  are  bastard  cut,  which  is 
found  to  be  quite  coarse  enough  for  the  work  required.  Second- 
cut  and  smooth-cut  files  are  generally  used  only  in  machine  shops, 
tnd  are  intended  to  follow  and  complete  the  work  of  the  bastard'- 
cnt  files.  The  surface  left  by  a  dead  smooth  file  amounts  almost 
to  a  polish. 

The  files,  when  cut,  are  then  to  be  hardened.  This  is  a  process 
lequiring  care,  but  is  not,  as  generally  supposed,  the  most  intricate 
one  of  file  manufacture.  The  files  are  heated  to  an  even  red  heat, 
and  then  cooled  suddenly  by  being  plunged  into  cold  water.  As 
it  ia  necessary  to  protect  the  teeth  of  the  file  firom  becoming 
oxydized  by  contact  with  the  atmosphere  while  tliey  are  heated, 
^  files,  before  being  heated,  are  covered  with  a  paste,  which  is  in- 
tended to  protect  the  teeth  from  contact  with  the  atmosphei*e. 
The  chief  ingredient  of  this  paste  is  flour. 

The  mixture  of  the  paste  used  to  cover  the  files  is  in  a  measure 
ft  trade  secret,  and  each  operator  varies  it  according  to  his  own 
ideas,  considering  the  state  of  the  weather,  the  kind  of  steel  in 
tlie  files,  the  manner  in  which  the  teeth  are  cut,  and  so  on.  As 
yet  the  constitution  of  the  paste,  based  upon  a  scientific  analysis 
and  a  positive  knowledge  of  the  effects  of  its  ingredients,  has  not 
l^een  arrived  at,  and  the  procesi^  is  still  dependent  for  success 
>^ore  upon  individual  skill  and  experience  than  upon  accurate 
^ulea. 

The  heating  of  the  files  is  performed  either  in  an  open  fire,  like 
ft  common  smith's  fire,  or  b}''  plunging  them  into  a  bath  of  melted 
lead,  which  has  the  further  advantage  of  more  effectually  protect- 
ing the  teeth  from  the  action  of  the  air.  Sometimes,  also,  the  files 
ftfe  heated  in  an  oven  into  which  the  blast  of  a  furnace  is  intro- 
dooed.  The  file  must  be  heated  uniformly,  from  the  tang  to  the 
pomt,  to  a  cheriy  red. 

Afler  the  file  is  heated  properly,  in  order  to  harden  it  as  much 
ftt  possible,  it  should  be  cooled  as  quickly  as  possible.  This  is 
■ometimes  done  by  plunging  it  into  water,  but  brine  made  of 
Common  salt  has  superseded  almost  everything  else  for  the  cool- 
ing of  files ;  although  clear  cold  water  will  n%ake  a  file  nearly 
fts  hard  as  brine,  yet  files  so  cooled  ''  run,"  tiiat  is,  bend  and 
twist,  so  as  to  become  useless.  Besides,  there  is  no  doubt  that 
water  holding  in  solution  any  kind  of  salt  will  harden  steel  more 
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than  clear  water  will.  Some  kinds  of  salts  in  solution  will  make 
eteel  so  hard  and  brittle  as  to  efiectuaily  spoil  it. 

The  file  is  withdrawn  from  the  bath  into  which  it  is  plunged  to 
cool  it,  before  it  has  become  cold  thi*oughout  its  entire  substance, 
and  while  the  inside  of  it  is  still  warm,  and  is  examined  to  see 
whether  it  is  straight.  If  it  is  bent,  it  is  then  straightened ;  it 
having  been  found  that  this  is  easily  done  while  the  inside  is  still 
warm,  without  any  danger  of  injuring  the  surface. 

The  files,  being  then  cleaned  from  the  paste  which  remains  upon 
them  by  being  scrubbed  with  diluted  acid  and  sand,  are  placed 
in  a  vat  of  lime  water  to  prevent  their  rusting.  The  files,  being 
then  finished,  are  tested. 

This  is  done  after  taking  them  from  the  lime  water  and  oiling 
them,  by  rubbing  the  entire  surface  of  each  file  with  a  piece  of 
steel,  the  hardness  of  which  varies  with  the  file  to  be  tested.  The 
files  intended  to  be  used  on  steel,  and  especially  those  to  be  used 
on  saws,  are  tested  with  a  "  prover,"  as  it  is  called,  made  of 
hard  steel.  If  the  file  has  any  soft  spot  in  it,  the  prover  will  slip 
over  this  place,  instead  of  being  cut  by  the  teeth,  and  the  file  is 
then  rejected.  The  testing  of  files  is  an  important  process  in 
their  manufacture,  and  any  which  will  not  stand  the  test  are 
rejected  by  every  manufacturer  who  has  a  pride  in  the  reputation 
of  his  goods. 

In  the  processes  just  described  we  have  been  dealing  with  files 
manufactured  entirely  by  hand  labor.  Though  file  making  is 
carried  on  very  largely  in  England,  yet  the  work  there  is  done  en- 
tirely by  hand.  Many  attempts  have  been  made  to  introduce 
machine  labor,  but  heretofore  they  have  been  so  uniformly  unsuc- 
cessful that  it  is  generally  believed  there  that  it  is  impossible  to 
make  a  machine  which  will  perform  this  labor,  and  statements  of 
this  kind  are  quite  common  in  works  upon  this  subject. 

The  difficulties  in  the  way  of  making  files  by  machinery  are 
many  and  various.  Though  it  would  seem,  at  the  first  glance, 
that  machinery  would  be  peculiarly  adapted  to  replace  hand  labor 
in  this  branch  of  industry,  yet  the  technical  obstacles  have  been 
found  very  difficult  to  overcome,  and  numerous  inventions  have, 
on  practical  application,  proved  to  be  perfectly  useless. 

The  manufacture  of  files  by  hand  process  has  been  carried  on 
in  Sheffield,  England,  from  the  earliest  periods  of  history,  and  to- 
day, in  all  the  markets  of  the  world,  the  chief  supply  of  files  is 
drawn  from  there. 
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Prior  to  1840  the  manufacture  of  files  may  be  said  to  have  been 
unknown  in  the  United  States.  Probably  some  individuals  who 
had  learned  the  trade  in  England  may,  after  emigrating  to  this 
country,  have  made  a  few  files  here ;  but  there  was  nothing  like  an 
org^anized  business  carried  on  in  their  manufacture.  About  1845 
the  business  of  making  new  files,  on  a  small  scale,  was  organized 
at  Matteawan,  N.  Y.,  by  one  John  Rothery,  an  Englishman,  who 
made  excellent  files,  but  conducted  all  the  operations  by  hand. 

In  the  United  States,  also,  various  machines  have  been  patented 
to  manufacture  files  by  machine  labor.  One  of  these,  patented  by 
Captain  Ericsson,  was  introduced  into  Sheffield ;  but  though  it  was 
found  to  do  the  work  of  nearly  ten  men,  yet  it  was  abandoned 
aiter  a  short  time,  on  account  of  technical  difficulties  which  it  did 
not  overcome.  But  finally  the  American  Pile  Company,  at  Paw- 
tacket,  R.  I.,  who  control  in  this  country  the  use  of  a  machine  in- 
vented by  M.  Etienne  Bemot,  a  Prenchman,  have  successfully 
established  the  production  of  machine-made  files,  and  by  the 
steadily  increasing  favor  with  which  their  wares  are  received, 
bid  fair  to  soon  supply  the  demand  for  this  country  with  an 
Article  of  home  production,  and,  as  they  also  control  the  use 
of  the  same  machines  in  England,  to  make  the  business  one  of 
export  also.  In  fact  they  have  solved  the  problem  of  cutting 
files  by  machinery,  and  with  equally  good  material  produce  a  file 
l)etter  than  those  cut  by  hand.  This  fact  is  shown  by  the  steady 
increase  of  the  demand  for  files  of  their  make,  which  are  rapidly 
destroying  the  prejudice  which  our  consumers,  in  common  with 
I  those  of  England,  felt  against  machine-made  files. 
i  There  was  a  good  reason  for  the  existence  of  this  prejudice, 

fiince,  heretofore,  sufficient  care  was  not  exercised  in  the  selection 
^f  the  material  from  which  machine-made  files  were  produced  ;  so 
tbat  the  consumers,  finding  the  files  poor,  laid  the  blame  of  this, 
*ot  to  the  poorness  of  the  material  used,  but  to  the  process  by 
^hich  they  were  made.  Another  reason  for  this  prejudice  lay  in 
the  fact  that  the  machine-made  files  have  generally  been  produced 
ty  capitalists,  who  were  not  practically  acquainted  with  the  pro- 
eesses  necessary  to  the  production  of  a  superior  article,  and  have 
Med  to  connect  with  them  those  who  had  this  requisite  knowl- 
edge. Besides  this,  the  unusual  demand  for  files  during  the  late 
civil  war  led  to  the  flooding  of  the  country  with  inferior  articles. 

But  the  wares  produced  by  the  American  Pile  Company  may 
challenge  comparison  with  those  of  any  country  or  of  any  process, 
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since  their  material  is  seleoted  from  the  best,  and  all  the  opera- 
tions are  carried  on  with  scrupulous  care.  Their  files  have  sup- 
planted the  English  ones  in  many  of  the  largest  machine  shops  of 
this  country,  while  their  machines  have  received  the  first-clasa 
medals  of  both  the  English  and  French  international  exhibitions. 

The  claim  made  by  the  American  File  Company  that  their  filea 
are  as  good  as  the  very  best,  and  better  than  the  average  of  hand- 
made files,  has  not  only  been  substantiated  by  the  experience  of 
many  of  the  largest  consumers  and  beat  judges  of  files  in  this 
country,  but  is  further  based  on  good  reasons,  since,  in  addition 
to  the  fact  that  only  the  very  be^t  steel  known  to  the  trade  is  used 
in  the  manufacture,  only  skilled  and  experienced  men  are  employed 
in  all  the  preparatory  processes,  and  all  *the  files  are  subjected  to 
the  severest  tests  before  being  sent  out.  The  only  change,  also, 
made  in  the  manufacture  from  the  best  English  methods  is  tliat 
the  sure  and  regular  action  of  machinery  is  used  to  strike  the 
blow  that  drives  the  chisel  into  the  steel  to  form  the  tooth,  instead 
of  the  changeable  and  irregular  action  of  the  hand.  The  yery 
same  utensil  —  a  sharp  chisel  —  is  used  to  make  the  tooth ;  % 
machine-driven  hammer,  instead  of  a  hand-driven  one,  strikes  it 
The  consequence  is  that  every  tooth  is  the  same  height  as  the  ont 
next  to  it,  and  consequently  every  tooth  cuU, 

In  a  hand-made  file,  the  height  of  the  teeth  vaiy,  and  oflei 
differ  very  much.*  It  has  been  claimed  that  this  difference  is  a> 
advantage,  since,  when  all  the  high  teeth  are  worn  down,  then  tl^ 
low  ones  come  into  action ;  but  this  cannot  be  so,  for  the  wora 
out  teeth  must  keep  the  low  teeth  off  of  ibe  metal,  and  in  fa« 
place  it  in  the  condition  of  the  bit  or  chisel  of  a  carpenter's  plar- 
which  is  not  driven  far  enough  out  from  the  face  of  the  plane  fl 
reach  the  wood. 

Every  tooth  in  a  well-cut  machine  file  does  its  work,  and  wh^ 
worn  out  it  is  all  worn  out.  This  is  observable  in  a  mixciE 
lot  of  machine  and  hand-cut  files,  in  which  the  latter  will  Bb(^ 
many  places  hardly  worn  at  all,  and  others  worn  smooth,  wh51 
in  the  former  every  tooth  will  show  the  same  amount  ^: 
wear.  This  fact  is  very  easily  tested  by  taking  the  end  or 
piece  of  steel,  and  nibbing  it  with  a  firm  pressure  from  the  poi  ^ 
to  the  heel  of  a  machine-cut  file  :  it  will  be  seen  that  every  to^^"* 
has  upon  it  a  sli^t  shaving  of  steel,  whereas,  if  the  same  test 
made  with  even  the  most  evenly  cut  hand-cut  file,  there  will  1 
found  many  teeth  —  very  many  —  without  the  shaving  adherl^ 


riLES  AND  THEIB  UAHnFACTUBB. 


455 


to  them  ;  and\he  wider  tiie  piece  of  eteel  ased  as  a  prover,  the 
more  teeth  will  be  found  without  the  shaving. 

A  machine-cut  file,  therefore,  other  things  being  equal,  will  do 
^ore  work  and  last  longer  than  a  hand-cut  Sle.  Other  incidental 
advantages  of  tlie  use  of  the  machine  process  arc,  that  files  are 
cat  five  or  six  times  as  quickly  as  by  hand,  and  the  substitution 
of  unskilled  for  skilled  labor.  It  is  found  that  care  and  attention 
in  the  workman  are  of  more  importance  than  any  other  qualifica* 
-tions  whatever  in  cutting  files  by  machinery. 

The  success  of  the  American  File  Company  in  making  tlie  best 
files  will,  no  doubt,  work  a  revolution  in  tlic  business;  for,  while 
<;1iere  will  always  bo  a  limited  quantity  of  special  files  cut  by 
band,  yet  ninety-five  per  cent,  of  those  used  arc  of  recognized 
aises,  shapes,  and  cuts,  and  will  be  made  by  machinery.  The 
<}uefition  is  now  merely  one  of  time,  since  that  of  the  capability 
of  machinery  to  do  the  work  is  solved. 


QUILL   AND   METALLIC  'PENS. 


M4MIIFACTUBB.  —  STKBL   FBH   MAKlITa   IK  THE    UHITED   «TATBI. 

Pens  of  some  sort  have  been  in  use  since  the  discovery  of  the 
art  of  writing  with  colored  fluids  upon  papyrus.  Picvioiisly,  in 
making  characters  on  wax  or  other  tablets,  a  metallic  pointed  in- 
Btmmcnt  was  used.  The  first  pens  were  made  of  hollow  reeds, 
which  are  stilt  used  for  writing  in  many  Eastern  countries.  When 
paper  followed  papyrus,  quills  succeeded  reeds  as  pens.  The  de- 
mand for  these  pens  created  a  very  important  tiadc  in  Russia, 
Poland,  Germany,  and  Holland,  where  great  flocks  of  geese  were 
raised  mainly  for  their  quilla,  which  were  exported  in  large  quan- 
tities to  England  and  other  countries.  Many  writera  still  use  quills 
only,  and  for  engraving,  and  some  other  kinds  of  writing,  they  are 
preferred  to  other  pens. 

The  quills,  when  picked,  are  assorted ;  the  oatsidc  skin  is  re- 
moved by  a  hot  sand  bath,  and  subsequent  scraping ;  the  barrels 
arc  hardened  by  dipping  tlicm  in  a  solution  of  alum  ornitric  acid, 
and  they  arc  then  put  up  in  bundles  for  market.  By  an  ingenious 
hand  machine,  which  makes  a  pen  at  one  operation,  large  numbers  of 
ready-made  quill  pens  are  manufactured  and  put  up  in  boxes.  Pens  of 
the  size  and  shape  of  common  steel  pens  arc  also  cut  from  imper- 
fect quills  and  pieces,  and  the  hand  pen-maker,  which  is  little 
larger  than  a  pocket  knife,  is  a  useful  instrument  for  quill  writers, 
who  are  not  skilful  in  the  use  of  the  penknife. 

There  is  still,  especially  in  Europe,  a  very  targe  trade  in  quills, 
though  those  of  the  best  quality  are  scarcer  and  much  higher^ 
priced  ttian  they  were  a  few  years  ago.   The  invention  and  general 
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ititroductioD  of  metallic  pens  has  nearly  driven  qoills  out  of  com- 
mon use  —  the  new  pens  save  the  time  consumed  by  the  writer  in 
making,  and  they  are  infinitely  cheaper.  The  days,  within  the  mem- 
ory of  people  now  in  their  prime,  when  the  writing-master  went 
from  pupil  to  pnpil  in  the  school-house,  to  make  or  mend  pens, 
have  gone  by  forever. 

The  first  steel  pens  were  introduced  in  England  in  1803 ;  but 
they  were  slow  in  gaining  the  favor  of  people  accustomed  to  the 
more  flexible  quill.     In  1810  a  patent  was  granted  in  the  United 
States  to  Peregrine  Williamson,  of  Baltimore,  for  metallic  writing 
pens — the  first  of  the  kind  manufactured  in  this  country.     Ih 
1822  Joseph  Gillott,  of  Birmingham,  England,  began  the  manu- 
.fecture  of  steel  pens  by  improved  machinery,  and  speedily  took 
the  lead  in  a  trade  which  became  a  most  important  branch  of 
manufacture.     He  was  soon  followed  by  many  manufacturers,  sev- 
eral of  whom  became  quite  celebrated  for  producing  pens  of  fine 
finish,  elasticity,   and   proper   temper,   and   especially  at   prices 
which  enabled  them  to  sell  a  gross  at  about  the  same  price  de- 
manded by  the  original  inventor,  only  a  few  years  before,  for  a 
Bingle  pen. 

Improvements  in  the  manufacture  rapidly  followed,  with  a  great 
variety  of  patterns  designed  to  give  greater  flexibility  with  the 
required  stifihess,  a  free  flow  of  ink  or  fluid,  and  various  sizes,  with 
broad  or  fine  points,  for  different  kinds  of  writing.  A  very  popu- 
lar form  for  a  while  was  the  barrel  pen,  in  imitation  of  the  quill, 
into  which  the  holder  could  be  inserted  ;  and  with  the  pens  in- 
serted into  the  holders,  an  infinite  variety  of  holders  were  invent- 
^1  some  of  them  being  hollow,  and  designed  to  hold  a  supply  of 
ink  for  continuous  writing  without  dipping,  resulting  in  what  is 
commonly  called  the  "  fountain  pen." 

Steel  pens  are  made  almost  wholly  by  machinery.  The  metal 
18  rolled  into  strips  of  the  required  thinness,  from  which  the  blanks 
^e  punched  ;  presses  punch  the  hole  which  terminates  the  slit  and 
gives  flexibility  to  the  pen ;  the  blanks  are  then  annealed  ;  the 
proper  curvature  is  given  by  means  of  dies ;  they  are  then  hard- 
ened by  heating  and  plunging  into  oil ;  they  are  tempered,  and  are 
cleaned  and  polished  by  revolving  them  in  a  drum  containing  sand 
wid  sawdust ;  the  nibs  are  ground  on  emery  wheels  ;  the  slit  is 
made  in  a  press ;  the  pen  is  then  colored  blue  or  brown,  in  a  re- 
volving C3'linder  over  a  charcoal  fire ;  and  the  finished  article  is 
then  put  on  cards  or  in  boxes  for  market.     Such  hand  processes 


perfonD< 
18,  some  0 
d  nearly  a 

of  manui 
the  facilil 
Bnglish  si 
.  The  d 
ade  the  i 
atcs  quite 
•ise.  Ev( 
re  imports 

in  Conni 
1-pen  mai 

i. 


PBINTING  INKS. 


■"^iiiniBifTi  *ND  conpoamon.  —  au)  ikm.  —  the  pxochi  < 


—  Um    BOLLEKB-  — 
lUCUlHBS. 

Punters'  ink  is  of  very  different  compoeition  from  writing  inlc. 
'^~Cae  tn^edieats  are  linAeed  oil,  in  which  a  small  quantity  of  black 
F'osin  is  dissolved,  mixed  with  lampblack  and  carefully  gronnd. 
^^tie  linseed  oil  is  boiled  to  a  thick  varnish,  turpentine  is  added, 
■k^Kkd  some  manufacturers  add  indigo  or  Pruaeian  blue  to  improve 
U:k«  color.  The  ink  is  of  the  consistency  of  thick  molasses,  or  of 
^«>iling  tar. 

It  is  doubtful  if  any  of  the  modem  inks  surpass,  or  are  even 

^*3^ii!tl  to,  those  which  were  used  when  printing  was  discovered. 

^here  arc  Aldlnes,  Elzevirs,  Caztons,  and  Graflons  now  extant, 

^^fco§e   pages  show  ink  which  preserves  its  color  as  freshly  as 

^^ken  first  printed.     In  many  old  books  the  color  of  the  ink  is  not 

'^lack,  but  a  very  rich  blnc-black  or  purpl&4>lack.     Printers'  ink- 

■*>»(king  is  an  importaot  branch  of  manufacture,  requiring  the  very 

^^est  materials,  great  skill  in  mixing,  and  the  most  careful  grind- 

^*^g-     The  business   demand*   capital   and  excellent  machinery, 

^td  the   qualities   looked   for   in   the   best   ink   are   blackness, 

Ukorough  mixing  and  grinding,  sufficieDt  thickness,  adherence  to 

^h«  paper  and  not  to  the  type,  and  the  property  of  drying  quickly 

^O  the  paper.     Every  mannfacturer  claims  to  have  his  own  secrets 

^f  ingredients  and  proccsaes,  and  ink  of  various  qudities  and  at 

different  prices  is  furnished  for  different  purposes,  from  the  com- 

*»oneHt  coarse  hand-bill  printing  to  the  finest  book  work.     Very 

Mperior  qualities  of  ink  are  mann&ctured  for  cut  printing,  and  for 

printing  from  bank  note  and  other  engraved  plates. 
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Colored  printing  inks  are  as  old  as  the  art  of  printing,  and  they 
were  first  introduced  to  imitate  the  illuminated  letters  done  by 
hand  in  manuscript  books.  Red  ink,  for  the  rubrics  in  missals,  is 
seen  in  old  printed  copies,  still  retaming  its  vivid  color.  Of  late 
years,  printing  in  colors,  especially  in  commercial  and  handbill 
work,  has  created  a  great  demand  for  inks  which  show  all  the  col- 
ors of  the  rainbow,  and  many  more.  These  are  supplied  by  the 
manufacturers,  but  many  printers  with  a  muller,  marble  slab,  pal- 
let knife,  and  can  of  printers'  varnish,  mix  various  colored  inks  foi 
their  own  use  —  reds  with  vermilion,  burnt  sienna,  lake,  and  Vene- 
tian red  ;  yellows,  from  chrome,  ochre,  and  gamboge  ;  blues,  from 
indigo,  Antwerp,  and  Prussian  blue ;  browns,  from  sajpia,  bistre, 
and  raw  and  burnt  umber ;  greens,  by  mixing  blues  and  yellows ; 
purples,  by  mixing  reds  and  blues ;  and  neutral  tints,  by  mixing 
Prussian  blue,  lake,  and  gamboge. 

In  preparing  them,  the  color  is  first  ground  on  a  marble  slab, 
then  well  mixed  by  the  pallet  knife  with  the  varnish  —  thinly  (i.  e. 
with  more  varnish)  if  for  coarse  work,  such  as  posters,  and  quite 
thick  for  small  type  and  wood-cut  work.  In  working  two  or  more 
different  colors,  each  color  requires  a  distinct  impression,  and  the 
nicest  registration  and  justification  are  requisite.  In  what  is  called 
rubricated  printing,  where  red  letters  or  lines  are  inserted  in  the 
black  text,  special  rubricated  types  are  used,  and  the  black  impres 
sion  is  generally  made  first. 

Lottery  tickets,  stock  certificates,  drafts,  notes,  cards,  bill-heads 
etc.,  have  created  a  large  demand  for  color  printing,  and  no  print 
ing  office  is  complete  without  a  full  assortment  of  colored  inks 
which  were  formerly  very  expensive,  but  are  now  furnished  mon 
cheaply  than  the  printer  can  mix  them  for  himself. 

In  the  earlier  kinds  of  printing,  and  for  a  Igng  period,  the  inl 
was  applied  to  the  type  by  means  of  ink  balls.  The  hand  rolle 
was  the  next  improvement,  and  it  insured  a  more  equal  distribu 
tion  of  the  ink.  The  elastic  rollers  are  made  of  glue  and  molai 
ses,  or  sometimes  of  glue  and  honey,  and  are  cleaned,  whei 
necessary,  with  lye.  There  are  now  several  ingenious  self-actinj 
inking  machines,  which  are  so  constructed  as  to  be  readily  attaches 
to  the  different  kinds  of  printing  presses. 
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-  HOW  FAFBB  laOtJl^  BB  FOT  OH. 

"Wall  paper  is  the  modem  and  economicaT  Bubstitutc  for  the 

oscient  hand  or  loom-woven  tapCBtrics,  which  have  been  uaed  in 

many  countries  from  the  earliest  times.     Ilomcr  speaks  of  them, 

knd  the  oldest  Hebrew  records  describe  the  elaborate  and  costly 

h»ng;ing8,  "  wrought  in  gold  and  silver,  and  in  divers  colors." 

Centuries  ago,  in  Eastern  countries,  the  walls  of  temples,  palaces, 

ftod  the  houses  of  the  rich  were  lined  with  silken  and  cloth  hang^ 

ingH,  which  bore  beautiful  designs,  and  were  often  ornamented 

with  diamonds  and  other  precious  stones.     The  fashion  camo  into 

France  with  Christianity,  and  the  records  of  the  fifth  century  make 

mention   of  the   rich   tapestries   in   the   churches.     Shakespeare 

shows  Polonius  hiding,  and  FalstaET  asleep,  behind  the  "arras," 

the  common  name  iu  England,  in  old  times,  for  French  tapestries, 

6r  which  the  town  of   Arras  was  celebrated.     The  Flemings, 

^nch,  and  Italians  were  rivals  in  this  manufacture.     Tapestry 

Waving  was  introduced  in  England  in  the  reign  of  Henry  VIII. 

Thioaghout  Europe  the  most  famous  artists  furnished  designs,  and 

hiitorical  and  mythological  scenes  were  reproduced  in  tapestry, 

with  all  the  vividness  and  delicacy  of  the  original  painting.     The 

nlebratcd  Gobelin  manufactory,  established  at  Fontainebleau  by 

Louis  XIV.,  surpassed  all  others,  and  is  still  celebrated  for  the 

rich  productions  of  its  looms,  and  for  hangings  which  those  who 

live  in  palaces  alone  can  afford  ta  purchase, 

Bnt  the  manutacture  of  paper  hangings  brings  within  the  reach 
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%f  4il  vx  ftMKr»  tr^  iecrrraStt  tibtrar  ^»Hi  w^df  papen  of  al 
S4r.vr;M  b'.':  sr.ftf^n.  fr:iiL  :fii»  pjunn'it  w  ike  ■»«<  cUionle,  aitf 

''>r  r -.^k;:«r:  ^  iz^-^ruci:  b«s  k  ra  iatrvteoeii  it  bc«h  Engiuic 
iii'l  ?.'^v^  1.-.  t;Lf^  bieigBaia^  of  the  ii,  ulii  ith  Cts^tBir,  and  ii 
t.>^  r^.*:  :^  .f  *M>ir  next  oeBtaiy  i  jfafia  ■!  bbcUk*  veie  makmg 
V,^/  4i>^«=:t/»  ',f  p'Ap^rr  for  the  pwpooe.  TW  fine  sales  of  papa 
ijk.\^.. ',;['*  *r«  L:.U  coor^trj  vere  in  1T3T  —  prc-^Miblx  cbeap  pattenu 
i.r.y\7*Ai  U'XA  £:.;^ia;;i,  a£.»I  Urg^hr  c^el.  a$  t&iej  are  dow  in  some 
^^kf^A  'A  u.H  ^js^zAjTj,  for  winiov-^Lades.  But  traiieOen  in  thif 
«^/r»r.Xrj,  a  hnndr^  years  ag^.^  make  mezitaoa  of  i!fee  handsome 
^>A^  ba{*^r»g>,  ii&poned  firom  Earope.  aad  eres  £n»a  India,  to  be 
<iM>;^r9  in  t(i^  bons^  of  rich  Bkerchaots  m  New  York  and  BoatML 
f^/^/k^^^^rs  wr:rre  t^ie  first  dealers  in  paper  hangings,  and  tte 
''  nv^ttf-A  pap^^rs/'  as  the  goods  were  called,  soon  drove  the  clotb 
hMmjnuf^  even  out  of  the  dwellings  of  the  wealthj,  as  the  waD 
pif^rr.ai  liad  saperseded  the  doth  and  leather  hangings  in  Eng' 
la/id, 

Tli^  first  mention  of  wall  paper  mannfadnred  in  this  conntiy 
was  in  17^.0,  arid  within  twenty  years  from  that  time  there  were 
friarjafsictories  in  Pennsylvania  and  New  Jersey,  and  Boston  estab- 
Imhiri^mts  supplied  Massachusetts  and  other  states.  All  that  could 
t>e  made  found  a  ready  market,  and  immense  quantities  were  im- 
port/;d  from  abroad,  particularly  firom  France,  which  appreciated 
tlie  Importance  of  the  American  trade  in  this  article  suflSciently  to 
r^rmove  the  export  duty.  In  1789  the  manufacture  in  Philadelphia 
ha/1  rt:ui:hoA  a  production  of  ten  thousand  pieces  a  month,  which 
was  considered  enormous  then,  but  which  would  scarcely  be  a 
day's  work  for  some  establishments  now. 

The  paper  of  domestic  manufacture,  howeyer,  was  of  inferiof 
quality.  The  first  patterns,  with  glazed  grounds,  were  made  in 
the  United  States  in  1824,  and  soon  after  the  best  French  designfl 
iH'gan  to  Ihj  imitated.  The  growth  of  the  business  was  very  rapid, 
and  the  wall  papers  were  popular  everywhere,  giving,  as  they  did, 
a  neat  and  pleasing  covering  to  plain  plaster,  much  superior  to 
whitewash,  and  cheaper  than  hard  finish  or  paint.  From  small 
b(*gfnnings,  the  business  has  grown  to  be  prominent  among  the 
manufacturing  interests  of  the  country,  and  Yankee  ingenuity  hai 
d<}viscd  improved  processes,  which  have  been  eageriy  adopted 
abroad,  and  which  have  superseded  slower  processes  still  pur 
sued  iu  England  and  France. 
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The  process  of  making  paper  hangings  is  similar  to  that  of 
calico  printing,  or,  it  may  be  said,  that  for  the  production  of  the 
more  elaborate  patterns  requiring  many  colors,  the  process  is  not 
unlike  chromo-lithography.     At  first,  the   paper   was   made   in 
sheets  not  more  than  thirty  inches  long,  which  were  pasted  to- 
gether, and  the  printing  was  done  by  hand,  block  after  block, 
each  with  its  own  color,  being  printed  in  succession.     The  intro- 
daction  of  new  paper-making  machines  gave  rolls  of  from  one 
thoasand  to  two  thousand  yards  in  length,  and  from  twenty  to 
forty  inches  in  width.     In  1843,  an  American  machine  was  in- 
vented for  printing  two  colors,  and  ten  years  later  one  which 
woold  print  six  colors,  while  now  there  are  machines  which  will 
print  twenty  or  more  colors  in  one  operation.     Great  improve- 
ments have  also  been  introduced  for  expediting  the  drying  and 
finishing  the  sheets. 

The  first' step  in  the  process  is  the  preparation  of  tlie  designs,  '* 
which,  as  the  finished  papers  show,  demand  artistic  talent  of  a 
laperior  order,  and  afibrd  abundant  opportunity  for  the  display  of 
&  refined  and  cultivated  taste.  Maple  or  pear  wood  is  used  for 
the  patterns,  and  these,  when  cut,  ctre  inlaid  with  brass  and  felting, 
to  make  the  blocks  more  durable.  The  color  department  is  gen- 
Cfaiiy  in  the  basement  of  the  building,  and  there  all  the  colors  are  | 
Diixed  in  vats,  in  which  the  mixers  are  driven  by  machinery,  ex-  ( 
cepting  some  of  the  finer  tints,  which  are  mixed  by  hand.  From  i 
the  basement  the  colors  are  hoisted  to  the  top  floor,  where  ma- 
chbes  cover  the  paper  with  the  selected  ground  upon  which  the 
other  colors  are  to  be  printed.  On  the  first,  second,  and  third 
fioore  are  the  cylinder  machines  which  print  the  patterns.  With 
^  roller  for  each  color,  these  machines  print  as  many  colors  as  the 
pattern  requires,  and  the  sheet,  coming  from  the  press  in  a  con- 
tiimoos  length,  passes  over  steam-heated  pipes,  which  instantly 
^7  it,  and  it  is  then  carried  to  reels,  which  roll  it  in  readiness  for 
the  warehouse.  The  rapid  working  of  these  presses  enables  some 
of  the  more  extensive  establishments  to  turn  out  nearly  eight 
hundred  miles  of  printed  hanging^paper  every  week,  amounting  in 
height  to  more  than  two  thoasand  tons  in  a  year. 

Some  of  the  finer  descriptions  of  paper  are  still  printed  by  hand, 
particularly  the  gold  and  velvet  patterns,  for  which  some  manu- 
^tories  employ  thirty  or  more  hand^retses.  A  satin  or  highly- 
Polished  surface  is  given  by  machinery  to  the  ground  of  some 
papers  before  they  are  printed  with  the  patterns.     For  gold  and 
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P   ORATItr   OH   LiqniDB.— HOW   TBS 


Tbe  coDBtancy  with  which  all  liquids  tend  to  flow  downwards 
lias  in  modern  times  been  found  to  result  from  the  persistent 
action  of  the  attraction  of  gravitation,  and  to  be  only  a  part,  in 
the  great  economy  of  nature,  of  the  constancy  of  motion,  upon 
which  all  the  phenomena  of  organic  life,  as  well  as  those  of  tbe 
material  universe,  depend. 

The  falling  rain,  the  babbling  brook,  and  the  mighty  cataract, 
are  each  of  them,  to  the  modem  scientist,  as  evident  manifesta* 
tioHB  of  the  beat  of  the  sun,  the  soui-ce  of  all  energy  and  motion 
on  the  earth,  as  is  the  grass  or  the  tender  foliage,  which,  like  a 
wave  of  green  advances  yearly  round  the  world,  as  in  its  revolu- 
tioQ  round  the  sun  it  changes  the  relative  position  of  its  aur- 
fwe  to  that  source  of  heat  and  life. 

Among  the  ancients  the  methods  in  use  for  overcoming  the 
parity  of  water,  or,  in  other  words,  for  pnmping  it,  were  as 
nit  and  imperfect  aa  their  knowledge  of  the  causes  of  its 
'descent,  or  of  any  of  the  laws  of  hydraulics.  In  this  branch  of 
industry,  as  in  every  other,  mankind  commenced  their  course  of 
progresa  by  depending  entirely  upon  the  strength  of  their  own 
■nuacular  energy  for  the  performance  of  any  work  required. 

In  fact,  too,  until  invention  had  suggested  some  method  of 
Baking  a  vessel  capable   of  containing  water,    any  attempt  to 
Overcome  its  gravity  was  impossible  j  but  when  men  could  make 
27  (<85) 
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buckets,  they  soon  found  that  they  could  carry  water  in  them 
and  it  was  by  their  use  that  the  elevation  of  water  was  performe 
in  early  times. 

Wilkinson,  in  his  Manners  and  Cusloms  of  ffie  Ancient  Egyj 
Hans,  says  that  instruments  resembling  portable  pumps  are  fn 
quently  seen  in  the  sculptures  of  the  Egyptians ;  but  it  is  n)o.« 
probable  that  he  is  mistaken  in  supposing  that  the  delineation 
were  intended  to  represent  pumps.  In  the  first  place  the  repp 
sentations  in  most  of  the  Egyptian  sculptures  are  not  alwaj 
realistic,  but  frequently  merely  conventional,  and,  therefore,  migl 
be  easily  mistaken  for  something  else  than  what  they  were  reall 
intended  to  represent ;  and  especially  would  this  seem  to  be  tli 
case  in  this  instance,  when  we  know  that  nations  whose  con 
mercial  and  other  relations  with  the  Egyptians  were  quite  int 
mate  knew  nothing  of  the  pump. 

It  is  hardly  to  be  expected  that  so  novel  and  striking  an  appl 
ance  as  a  pump  would  be  to  any  one  who  had  never  seen  an 
such  thing  should  have  escaped  the  notice  of  Herodotus  in  h 
visits  to  Egypt,  or  should  have  passed  utterly  out  of  existenc 
without  being  imitated  by  some  nation  of  antiquity. 

Among  the  nations  of  the  East,  who  have  a  wonderful  st 
bility  in  their  conservatism  of  ancient  methods,  the  appliances  i 
use  for  elevating  water  are  chiefly  a  wheel,  with  buckets  upon  il 
periphery,  and  the  pole  and  bucket,  such  as  has  always  been  i 
use  in  New  England,  and  is  still  to  be  seen  where  the  well-swee 
has  not  been  swept  away  by  the  besom  of  progress. 

The  Greeks  ]ised  the  appliance  known  as  the  Arcliimedea 
screw,  so  called  from  its  inventor,  Archimedes,  in  which  wat< 
can  be  raised  in  a  tube  shaped  like  the  threads  of  a  screw,  b 
inclining  it  to  the  surface  of  the  water,  and  revolving  it.  Thoug 
the  Romans  used  pipes  for  the  introduction  of  water  into  tliei 
dwellings,  and  had  even  siphons,  yet  they  were  unacquainte 
with  the  fact  of  the  pressure  of  the  atmosphere,  and  that  by  thi 
force  water  may  be  raised  in  a  vacuum  to  a  height  of  about  thirt; 
feet,  or  the  height  at  which  a  column  of  water  will  equal  th 
weight  of  a  column  of  air  of  the  same  transverse  area. 

When  the  use  of  the  common  suction  pump  was  introduced  i 
not  known.     In   this  arrangement   a   tube  is    furnished  with 
plunger  pro\'ided  with  a  valve  opening  upwards.     One  end  bein 
placed  in  the  water,  the  plunger  is  worked,  exhausting  the  ai 
and  the  water,  being  pressed  up  by  the  weight  of  the  atmosphei 
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acting  upon  its  surface  in  the  reservoir,  is  raised  by  the  successive 
strokes  of  the  plunger.  The  explanation  for  this  apparent  con- 
tradiction, on  the  part  of  water,  of  its  usual  tendency  to  flow 
only  downwards,  was,  up  to  the  time  of  Galileo,  •  found  in  the 
dictum  that  nature  abhorred  a  vacuum.  It  having  been  brought 
to  his  attention  that  suction  pumps  longer  than  thirty-two  feet 
from  the  top  of  the  water  in  the  reservoir  to  the  place  of  delivery 
in  the  pump  would  not  work  effectively,  he  replied  to  those  who 
asked  an  explanation  of  the  difficulty,  that  he  could  not  explain 
it,  only  that  it  seemed  in  this  case  nature  abhorred  a  vacuum 
provided  it  was  not  over  thirty-two  feet  long. 

Having,  however,  recommended  to  his  pupil  Torricelli  the  fur- 
tlier  investigation  of  this  phenomenon,  the  subject  was  investi- 
g-ated  by  him,  and  the  foundation  laid  of  all  our  positive  scientific 
knowledge  concerning  hydro-mechanics. 

A  pump  of  this  simple  description  is  called  a  lifting  pump,  and 
18  generally  used  in  houses  for  domestic  purposes.     The  supply 
of  water  thus  gained  is  not,  however,  sufficiently  large  for  indus- 
trial purposes.     Besides,  it  is  intermittent ;  one  half  of  the  time 
spent  in  working  the  pump,  while  the  plunger  is  being  forced 
downwards,  there  being  no  flow  of  water.    To  remedy  this,  some- 
timea  double-acting  pumps  are  used,  in  which  one  piston  ascends 
^hile  the  other  is  forced  downwards. 

To  obtain  a  still  more  continuous  flow,  and  also  to  raise  water 
higher  than  it  can  be  sustained  by  the  pressure  of  the  atmos- 
phere, force  pumps  are  used.  In  these  the  plunger  has  no  valve, 
and  works  in  a  chamber  through  which  the  water  does  not  pass, 
l>ut  as  the  piston  is  raised,  passes  in  below,  and,  by  the  return 
stroke,  is  forced  through  a  valve  opening  outside,  and  is  then 
conducted  wherever  desired.  By  a  double-acting  force  pump, 
provided  with  an  air  chamber,  a  perfectly  continuous  flow  of  the 
^ater  is  secured. 

Pumps  of  this  character  are  objectionable  from  the  complica- 
tion of  their  parts  and  the  use  of  so  many  valves,  which  are 
liable  to  get  out  of  order.  Yet  they  are  still  used,  and  in  many 
cases  with  great  effect.  There  are  instances  in  which  pumps  of 
this  character  are  used  in  mines,  and  raise  water,  at  a  single  lift, 
to  a  height  of  ^ve  hundred  feet. 

The  rotary  pump  is,  however,  the  mechanical  arrangement 
which  secures  the  effective  production  of  the  largest  amount  of 
work  with  the  expenditure  of  the  least  amount  of  force.     It  is 
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ince  the  manufitctory  of  these  pumps  has  been  in  the  hands 
lessn.  Fales,  Jenka  &  Sons,  man;  improvements  have  been 


le  in  their  constmction,  thus  greatly  increasing  their  effective 
king  power  and  their  durability,  so  that  they  now  afford  such 
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ions,  and  everything  necessary  to  completely  furnish 
;rk8  for  a  mill  or  a  city.  Having  recently  provided 
y  appliances  for  the  water  works  of  the  city  of  Provi- 
[lave  now  the  patterns  needed  for  making  water  gates 
)t  dimensions,  and  to  contract  for  the  gates,  hydrants, 
ceded  for  the  works  of  cities  of  any  size. 
L854,  Alvin  F.  Jenks  and  John  R.  Fales,  the  sons  of 
partners,  were  taken  into  the  concern  and  the  present 
le  of  the  firm  was  adopted. 

y,  1856,  Mr.  Alvin  Jenks,  whose  mechanical  skill, 
[i^nt,  and  integrity  of  character  had  aided  so  much  in 
the  success  of  the  business,  died,  and  another  of  his 
ephen  A.  Jenks,  was  admitted  to  the  partnership,  the 
firm  remaining  unchanged. 

ilessrs.  Falcs,  Jenks  &  Sons  removed  their  business 
Falls  to  Pawtucket,  about  three-quarters  of  a  mile 
Id  establishment,  purchasing  about  fifty  acres  of  wild 
they  cleared,  and  erected  upon  it  their  present  build- 
ecu  py  about  eight  acres  of  ground. 
1  every  requisite  for  conducting  their  extensive  busi- 
ell  organized  and  furnished  founderies,  machine  shops, 
lops,  fire-proof  pattern  buildings,  blacksmith  shops, 
3,  annealing' furnaces,  and  so  on,  they  have  at  hand 
eqiiisite  for  carrying  on  their  operations  in  the  most 
I  economic  manner,  and  extending  even  their  wide 
1  business  reputation. 
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Tbe  first  thread  used  by  mankind  was  most  probably  ench  as 
we  Snd  in  use  now  by  the  Esquimaux  and  by  the  various  savage 
races  still  in  the  world,  made  from  the  sinews  of  animals,  or  from 
such  vegetable  fibres  as  are  fit  for  this  purpose.  Upon  this  con- 
dition a  great  step  in  advance  was  made,  when  it  was  discovered 
that  a  thread  could  be  made,  of  any  length  or  thickness,  by  twist- 
ing  together  the  shorter  fibres  which  are  furnished  in  greater 
abundance  by  various  plants. 

The  art  of  thus  spinning  thread  must  have  been  arrived  at  veiy 
early  in  the  history  of  the  race,  since  in  the  remotest  historic 
timcH  wQ  find  the  process  had  already  been  made  quite  perfect. 
The  Egyptians  had  carried  the  art  of  spinning  thread  to  a  high 
point  of  perfection,  while  in  India  the  use  of  the  spinning-wbeel 
was  known  long  before  it  was  introduced  into  England, 

In  the  hand  method  of  spinning  thread  a  bunch  of  carded  fibre, 
of  cotton,  flax,  or  woo!,  was  held  upon  a  distafi*,  under  the  left 
arm,  while  with  the  thumb  and  fingers  of  the  right  hand  the 
thread  was  twisted  to  the  right  size ;  the  only  guide  for  evenness 
and  regularity  of  texture  being  the  delicacy  of  touch  in  the  hand 
of  the  operator.  As  the  thread  was  twisted  it  was  wound  upon 
a  spindle. 

With  this  nimple  and  seemingly  rude  process  very  fine  and 
even  thread  was  often  made.  Such  spinning  being  mostly  in  th« 
hands  of  women,  the  term  epinsler,  w^ich  was  formerly  used  an 
a  synonyme  for  woman,  shows  how  generally  this  occupation  was 
then  performed  by  them. 
(472) 
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The  use  of  the  spinning  wheel,  as  an  improved  method  of  twist- 
ing the  thread,  was  introduced  into  England  in  the  time  of  Henry 
VIII.  from  India,  where  it  had  long  been  in  use.  *  By  this  inven- 
tioo  the  production  of  thread  was  greatly  increased;  but  the 
industry  was  chiefly  a  domestic  one,  and  really  a  process  of  hand 
labor. 

The  modem  application  of  machinery  to  spinning  thread  began 
in  England  in  176*1  by  James  Hargreaves's  invention  of  the  spin- 
ning jenny. 

At  first  this  machine  was  intended  to  spin  eight  threads  at 
once.  The  name  of  the  machine  is  said  to  be  derived  from  a  cor- 
ruption of  gin,  which  was  itself  a  contraction  from  engine.  An 
improvement  upon  this  machine  was  made  by  Richard  Arkwright, 
who  introduced  the  principle  of  spinning  by  rollers,  which  draw 
out  the  slivers,  or  rolls  of  the  carded  fibre.  As  these  rollers  are 
in  sets  of  two,  each  set  revolving  faster  than  the  last,  the  roll  is 
extended  sometimes  four  times  its  original  length. 

This  improvement,  and  others  introduced  by  Arkwright,  enabled 
him  to  make  a  thread  even  and  firm  enough  to  be  used  in 
weaving  for  both  the  warp  and  woof.  This  improvement  was  so 
great  upon  that  introduced  by  Hargreaves,  that  he  is  said  to 
have  died  from  mortification  at  its  success.  Arkwright,  having 
patented  his  invention,  acquired  an  enormous  fortune  from  it,  and 
it  has  been  estimated  that  his  machine,  enabling  one  man  to  do  as 
much  as  one  hundred  and  thirty  could  before,  has  added  to  the 
effective  productive  force  of  England  as  much  as  a  population  of 
forty  millions  of  men  would  have  done. 

In  1179  Samuel  Crompton,  of  Bolton,  England,  completed  a 
machine  which  combined  the  jenny  of  Hargreaves  and  the  roller 
spinning  of  Arkwright,  and  was  called  the  mule  jenny,  or/  as 
^nerally  known,  the  mule. 

The  original  machine  used  firom  twenty  to  thirty  spindles ;  but 
this  carried  over  two  thousand,  and  needed  the  attention  of  only  a 
single  operative.  It  was  only  through  these  inventions  that  the 
enormous  spinning  industry  of  the  world  became  possible,  and 
*he  production  of  modern  times  enabled  to  attain  the  proportions 
*nd  the  cheapness  which  place  the  luxury  of  clean  clothes  within 
^e  reach  even  of  the  very  poor. 

In  the  United  States  thread  spinning  was  an  important  branch 
of  industry  from  the  earliest  times.  Here,  as  in  England,  it  was 
*t  first  entirely  a  domestic  industry,  and  the  spinning-wheel  was 
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CKITKO  ITATBS. — COAL  MlntRa.  —  BOW  IT  IS  CASRIEP  OH.  —  DIFVBBBICT 
UI(1>«  or  MINEi. — COAL  UIHBBt  AB  A  CI^BI.  —  COAL  NINIlfO  COMFAHIB*. 
—  COXBINATIONS   AHD   HIGH   PRICB8. — THE   fiUSUE£S   A   MOtrOFOLY. 

Coal,  anthracite  or  bituminous,  is  distributed  over  a  coosidera- 
We  portion  of  the  world,  and  is  unquestionably  the  most  valuable 
■^f  all  mineral  products,  not  only  for  its  illuminating,  heat,  and 
steam  generating  properties,  but  because,  without  it,  the  working 
<^f  other  minerals  and  of  metals  to  any  extent  would  be  impracti- 
*-'AbIe.  Newcastle  coal  was  known  and  used  as  fuel  more  than 
^'gbt  hundred  years  ago,  and  it  is  believed  that  tlie  ancient  Brit- 
""a  and  the  Romans  in  Britain  understood  the  value  of  the  article, 
^u  give  only  a  condensed  history  of  coal  and  coal  mining  in  all 
*»»eB  and  in  all  countries  would  require  a  large  volume ;  the  pur- 
Voae  of  the  present  article  is  to  give,  as  concisely  as  is  possible, 
^OQie  account  of  this  great  industry  and  source  of  wealth  in  the 
trailed  SUt«s. 

Anthracite,  which  exists  to  some  extent  in  South  Wales,  in 
France,  in  Saxony,  and  elsewhere  in  Europe,  abounds  in  the 
tt^oatest  profusion,  and  in  what  is  presumed  to  be  an  inexhaustible 
supply  in  Pennsylvania.  It  is  also  found  in  Rhode  Island.  The 
'existence  of  anthracite  was  first  made  known  to  the  white  settlers 
''I  Pennsylvania  in  1768,  and  within  ten  years  blacksmiths  were 
"sing  it  for  fuel  in  preference  to  the  bituminous  coal  from  Virginia. 

(»75> 
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The  Appalachian  bituminons  coal  field  in  this  country  begins  in 
the  north  of  Pennsylvania,  extends  south,  and  includes  the  south- 
west part  of  Ohio,  the  eastern  part  of  Kentucky  and  Tennessee, 
and  West  Virginia,  ending  with  Northern  Alabama.  Another 
great  field  occupies  Illinois,  pai*t  of  Indiana,  and  a  small  part  of 
the  north-west  of  Kentucky.  South-eastern  Virginia  and  Maryland 
have  extensive  fields.  The  same  coal  is  found  in  the  interior  of 
Michigan,  Missouri,  and  in  some  other  states.  The  great  anthra- 
cite region  is  in  the  north-eastern  portion  of  Pennsylvania,  and 
there  are  anthracite  fields  in  some  parts  of  Virginia.  Anthracite, 
seuii-anthracite,  and  bituminous  beds,  are  found  in  close  proximity 
in  some  sections,  and  generally  near,  and  sometimes  under  coal 
are  found  vast  mines  of  iron  ore,  a  fortunate  proximity  of  the  one 
for  the  working  of  the  other. 

It  is  interesting  to  note  how  the  discovery  of  coal,  especially  in 
Pennsylvania,  has  led  to  immense  internal  improvements.  In  that 
state  no  less  than  nine  important  canals  and  twenty-seven  railroads 
have  been  built  expressly  for  the  transportation  of  coal,  and  so 
great  is  the  business  that  it  is  estimated  that  the  freights  in  three 
years  will  pay  the  entire  cost  of  constructing  a  railroad.  Coal  has 
led  to  the  development  of  enormous  wealth  in  states.  The  vast 
iron  interest  of  Pennsylvania  owes  its  importance  to  anthracite. 
The  manufacturing  wealth  of  such  cities  as  Pittsburg  is  largely 
due  to  the  same  source.  The  coal  mines  of  the  country  have 
wrought  far  more  prosperity  to  the  people  at  largo  than  all  the  gold 
and  silver  mined  on  the  Pacific  slope.  Coal  enters  largely  into 
every  conceivable  industry  of  the  country ;  the  bituminous  coal 
Hot  only  illuminates  cities,  but  is  used  as  fuel,  and  extensively  in 
manufacturing ;  anthracite  generates  the  steam  that  moves  the 
niacliinery  of  the  whole  country  ;  it  warms  our  houses  ;  and,  com- 
bined with  lignite,  is  even  used  in  the  manufacture  of  many  beau- 
tiful and  durable  articles  of  use  and  art.  The  coal  fields  of  the 
Country  cover  thousands  upon  thousands  of  square  miles ;  they 
oniploy  millions  of  capital  and  thousands  of  laborers  ;  the  demand 
is  equal  to  all  that  can  be  mined ;  and  the  supply  is  inexhaustible. 

Coal  Mining. 

Coal,  according  to  its  location,  and  the  lay  or  dip  of  the  strata, 
is  often  worked  by  quarrying  into  the  side  of  a  hill  or  mountain ; 
or,  when  the  beds  are  deep,  shafts  are  sunk,  galleries  are  formed  by 
taking  out  the  coal,  and  tracks  are  laid  down  for  the  transportation 
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Copper,  in  its  natirc  or  metallic  etato,  or  in  comblnatinn  with 
other  metale  and  minerals,  is  generously  distributed  tlirougliout  the 
world.  It  is  found  in  profusion  in  Russia,  Norway  and  Sweden, 
Great  Britaio,  Prussia,  Austria,  France,  Spain,  Italy,  Turkey,  Al- 
giers, Australia,  the  East  Indies,  Japan,  South  America,  Cuba, 
Jamaica,  and  Mexico. 

The  copper  mines  in  the  United  States  rank  in  importance  nest 
to  those  of  gold  and  iron.  Copper  was  enumerated  among  the 
minerals  of  New  England  in  1632.  In  1648  Governor  Endicott  dis- 
covered copper  on  his  grounds  at  Salem  ;  he  set  up  smelting  works, 
and  imported  from  Germany  and  Sweden  workmen  who  knew  how 
to  smelt  and  refine  the  metal.  Before  1660  the  copper  mines  iu 
New  Jersey,  near  Now  Brunswick,  were  worked  by  the  Dutch, 
and  at  about  the  same  time  the  mines  in  the  Lake  Superior  region 
were  known  to  the  French  Jesuits.  The  first  settlers  in  the  coun- 
try noticed  that  the  Indians  in  many  sections  had  weapons  and 
ornaments  made  of  this  metal,  and  the  early  colonial  reports  make 
mention  of  copper  discoveries  in  Maryland,  Virginia,  North  Caro- 
hna,  South  Carolina,  and  very  rich  mines,  affording  black  oxids 
and  sulphuret  of  copper,  were  found  iu  Tennessee. 
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As  in  all  speculations  of  this  character,  there  was  the  usual,  or 
^^  unusual,  amount  of  swindling  ia  selling  worthless  veins,  which 
appeared  and  were  worked  only  on  paper.  During  the  mania, 
prominent  journals  in  New  York,  and  elsewhere  throughout 
the  North  and  West,  were  enlisted,  or  were  interested,  in  the 
enterprise,  and  helped  materially  to  keep  up  the  excitement.  In 
1847  the  speculative  huhble  burst,  and  on  a  thousand  tracts  of  a 
mile  square  each  not  more  than  half  a  dozen  companies  were  actu- 
ally mining  —  the  rest  of  the  tracts  were  abandoned,  and  the 
paper  companies  exploded. 

It  was  time  now  to  develop  the  real  riches  of  the  region,  and 
Congress  passed  an  act  authorizing  the  survey  and  sale  of  the 
mineral  lands  in  tlie  district.  Three  years  afterwards,  in  1850,  a 
geological  map  of  the  region  was  completed ;  companies  with 
large  capital  were  chartered,  and  copper  mining  at  Lake  Superior 
began  on  a  firm  basis.  The  mines  are  grouped  in  four  regions,  — 
at  Keweenaw  Point,  Isle  Koyale,  Ontonagon,  and  Portage  Lake,  — 
and  at  these  points  there  are  several  companies,  whose  business  is 
constantly  increasing.  The  annual  product  from  all  the  mines  is 
enormous.  Much  of  the  product  is  native  metal,  not  ore,  and 
some  silver  is  found  in  connection  with  it. 

In  mining,  the  copper  is  classed  as  follows :  First,  mass  copper, 
which  is  cut  out  with  cold  chisels,  in  lumps  of  several  hundred 
weight,  which  yield  from  seventy  to  eighty  per  cent,  of  pure 
metal ;  second,  barrel  work,  consisting  of  pieces  too  large  to  be 
stamped,  and  which  must  be  packed  in  barrels  for  transportation  ; 
and  third,  stamp  work,  which  is  the  ore  crushed  under  steam- 
worked  stamps  and  packed  in  casks  and  barrels.  Before  crushing, 
the  rock  containing  the  copper  is  **  roasted,*'  care  being  tiken  to 
uniformly  diffuse  the  heat  to  prevent  the  copper  from  becoming 
fused  and  oxidized.  In  taking  out  mass  copper,  which  is  done  in 
lumps  weighing  several  tons,  months  may  be  occupied  in  the  cut- 
tings before  a  blast  is  made.  These  huge  masses  are  subsequently 
cut  into  pieces  of  more  convenient  weight  and  size  for  shipmont. 

It  is  estimated  tliat  the  production  of  copper  in  the  world  has 
more  than  doubled  within  a  quarter  of  a  century,  and  the  increase 
is  largely  due  to  the  discoveries  at  Lake  Superior.  Notwithstand- 
ing this,  and  the  increase  of  copper  works  in  the  country,  the 
United  States  still  imports  Cuban  and  Chilian  ores,  pig  and  bar 
copper  from  South  America,  and  sheathing  copper'  from   Great 

Britain. 

28 


'"  The  reduction  of  coppor  ore  requires  tbattlieToric  AooldJu  car- 
ried on  where  fuel  is  plentiful  and  cheap,  and  consequently  -copper 
enielting  is  seldom  conducted  at  the  mines.  Tbus,  at  one  time, 
half  the  cupper  in  the  world,  including  the  rich  product  of  the 
Cornwall  and  Devon  mines,  was  smelted  at  Swauaea,  in  South 
Wales.  In  the  United  States  tlie  Bmclting  works  for  imported 
copper  are  generally  situated  on  the  Atlantic  coast  —  at  Boeton, 
New  Haven,  New  York,  New  Jersey,  and  Baltimore  ;  and  some 
of  the  Lake  Superior  copper  is  melted  and  refined  at  Detroit, 
Cleveland,  and  Pittsburg.  The  process  of  smelting  and  refiniag 
IS  different  in  different  cstabliahmonts  in  this  country  and  abroad, 
and,  in  Tariously  constructed  furnaces,  anUiracite  and  bitaminous 
coal  alike  are  used.  The  business  requires  considerable  capital 
and  much  skill  in  mixing  ores  of  diftereat  degrees  of  richness- 
Certain  classes  of  ores  require  a  series  of  somewhat  complicated 
processes,  though  the  purity  of  the  native  copper  in  the  ore  from 
Lake  Superior  perraits  its  separation  by  a  single  melting  in  a  twvei^ 
beratory  furnace. 

The  tenacity,  Bodncss,  and  ductility  of  copper  makes  it  applicable 
to  a  vast  variety  of  uses.  It  comes  to  market  in  sheets  and  plates, 
which  are  made  into  sheathing,  large  and  email  stills,  condensers, 
boilers,  vacunm  pans  for  sugar  works,  and  innumerable  utcDsils, 
and  rods  which  furnish  bolts  and  wire.  Combined  with  zinc  it 
makes  brass  ;  combined  with  tin  it  becomes  bronze,  gun  metal, 
and  bell  metal.  For  coinage,  pure  copper  in  the  United  States 
has  been  superseded  by  nickel  and  copper,  and  in  England  by 
bronze. 
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Wk  have  already  shown,  in  the  article  on  PiuimHB,  how  the 
catting  of  letters  and  pictnrcs  on  blocks  of  wood,  and  taking  im- 
pmaions  therefrom  on  paper,  led  to  the  dlBCOvery  of  the  art  of 
printing  from  movable  types.  The  first  known  wood  engraving  in 
Europe  is  (traditionally  and  somewhat  doubtfully)  traced  to  a  brother 
and  sister  of  the  Cunio  family,  in  Italy,  who  are  said  to  have  exe- 
cuted a  series  of  twelve  wood  engravings,  none  of  which,  how- 
ever, are  extant.  The  date  of  these  engravings  is  stated  to  be 
the  year  1265 ;  but  probably  playing  cords,  which  are  known  to 
have  been  in  use  ten  years  earlier,  gave  rise  to  the  first  demand, 
and  first  suggested  the  cutting  of  wooden  blocks  with  which  to 
print  the  cards,  which,  hitherto,  hod  been  laboriously  drawn  and 
colored  by  hand.  From  this  beginning  to  more  elaborate  attempts 
on  wood,  the  steps  were  natural  and  easy.  The  art  once  discovered, 
very  little  more  was  to  be  learned,  except  in  the  improvement  of 
tools  and  material  and  artistic  skill. 

Box  is  the  wood  usually  selected  for  engraving.  It  is  cat  in 
transverse  slices,  which,  when  smoothly  planed,  are  of  the  same 
height  as  type,  so  that  the  engraving  can  be  "  worked  in,"  stereo- 
typed, or  electrotyped  with  a  page  of  type.  The  wood  is  thor- 
oughly seasoned,  and  cut  in  square  or  oblong  blacks,  several  of 
nhich  can  be  neatly  joined  together  for  very  large  cuts,  with  the 
Mditional  advantage  that  different  parts  of  a  design  may  be  simul- 
Uneously  engraved  by  different  engravers,  and  afterwards  con- 
nected, thus  enabling  jUtutnted  papecR,  especially,  to  secure  in  a 
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Tbk  srt  of  engTaving — that  is,  of  cutting  characters  and  fig- 
ures OD  stone  and  metal,  in  intaglio  and  bas-relief,  dates  back  to 
the  remotest  periods  of  Egyptian  liistory.  Tho  book  of  Exodus, 
(Rapier  zxit.,  mentions  among  other  skilled  workmen  "the  en- 
?T^aver."  Other  Eastern  nations  derived  the  art  from  tho  Egyp- 
tians. The  Greeks,  600  B.  C,  arc  said  to  have  engraved  maps 
*>f  the  then  known  por^ons  of  the  world  on  brass  or  metal  plates, 
*hich,  however,  were  probably  not  printed  from.  It  is  claimed 
^^i  the  Chinese  understood  the  process  of  engraving,  both  on  wood 
*0(i  metal,  and  of  printing  from  the  blocks  and  plates,  nearly  twelve 
•^Undfed  years  before  the  Christian  era ;  and  it  is  supposed  by 
^>Q«  that  from  them  the  art  may  hare  found  its  way  to  a  few 
"^her  nations,  having  been  brought  to  Europe  by  Uarco  Pulo. 

In  Europe,  the  first  known  impression  upon  paper  from  an  en- 
Staving  on  metal  was  taken  by  a  native  of  Florence,  Maso  Fini- 
Suerra,  an  engraver  of  gold  and  silver  plate,  who  wished  to  take  a 
*^py  of  an  engraving,  and  did  so  by  using  an  application  of  oil 
Vkd  soot,  thus  aaccceding  in  obtaining  a  successful  copy  on  damp 
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paper.  This  was  about  the  jmtl4S0,  and  H  is  befiercd  to  be  tbe 
birth  of  the  art  in  £iiropau  It  was  immediatelT  widetj  practised. 
a::rd  was  soon  perfected.  IWe  oldest  copperplate  print  in  existr 
eace — a  German  one — bean  the  diUe  of  1461 ;  bnt  so  rapid  was 
the  spread  of  the  ait  that  before  the  close  of  the  fifteenth  centnrj 
manT  books  were  pafafiahed  wbkb  were  filled  with  iHQstratioDS  aikd 
maps  printed  from  mdttl  plitra  Fiiaent  pfiiatrri  at  once  gave 
their  attention  to  mm  ait  wbicb  promised  to  perpetoate  and  diseem- 
inate  a  knowledge  of  their  pietures,  some  6f  them  takirg  the 
graving  tool  in  hand.  —  prominent  among  them  Albeit  Ihuer.  Rem- 
brandt, and  Vandvke, — while  Raphael  depended  upon  Marc  Antonio 
and  other  Italian  engravers  fi>r  the  tiazksier  of  his  deagns. 

Almost  simnltaneondij  with  the  discovery  of  o^graving^Toa  Sie- 
gen  intiodnced  the  stjle  called  "  meixotinto/*  which  was  mainri- 
aEjr  improved  npon  bj  Plrxnce  Ropen.  to  whom  the  strle  is  some- 
times attributed.  The  discoverj  of  etching — thai  is,  wheie  the 
iapreaskm  is  "*  bitSeii  in  **  on  the  plate  bj  acid — is  attiibated  to 
both  ParmegiaBO  and  to  Albert  Dmer.  The  spread  of  the  art  of 
eii^raving  was  rapid*  and  it  was  known  in  England  certainlr  as 
eariv  as  1133.  The  vaiioas  styles  of  engraving,  as  ddku^,  l£ae, 
rjezi^4i.^io.  ittppie.  etc..  were  distinctly  defined  aad  extmrnveiy 
pracxx^sed ;  bet  with  many  e:Lii,cr.t  engravers,  acd  with  the  pro- 
doction  of  great  nmcbers  of  celrlwated  and  costly  eagraTiags;  no 
marked  prdgress  was  made  in  the  art  tiC  the  eigbteeath  ccatuif, 
when  Ilogarth  and  others  broa^t  it  to  nearly  its  pteicat  state  of 
pen^^ct2>:n.  Up  to  the  year  ISld  —  exc\pt  a  sii^le  print  ia 
dxi  in  IS^Kd  —  copper  was  exdnavely  cied:  iteel  eagiaving. 
row  kis>w:x,  was.  as  w^  W  shown  aooa.  an  American  mveni 

With  thss  brief  accciat  of  the  dkoe^veiy  aad  early  hiEtoiy  <rf^the 
art.  we  proceed  to  desscrifce  its  preseet  pcactice. 

The  teols  of  the  eagrarer  are  Ae  ••  etv-hicg  pomt.^  or  iwcdle — 
a  ste^  wire  cssiertei  ia  a  baodle.  aai  charpened  to  a  poink.  and  of 
which  h?  L»  twij?  or  three  saes :  the  •*  dry  point.'*  a 
Ix-  the  finer  Haea :  the  "  bcrin."*  or  sraver.  of  which  be 
the  points  of  which  grade  from  kancge  skape  to 
'''fiCTaiwr**  Ibr  taking  odf  the  "bcrr**  raised  bytibe  aeeiOesoa  the 
ptate :  the  "^  Iwraisher/*  to  soften  bes  which  ace  too  dmli:,  to 
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ground  evenly.  He  also  has  between  the  light  and  the  plate  a 
"  blind  "  of  tissue  paper  stretched  on  a  frame  to  enable  him  to  see 
his  work  more  clearly. 

The  simplest  form  of  copperpUte  engraving  is  to  cover  the  sur- 
face of  the  plate  with  an  evenly-spread,  thin  coating  of  white  wax, 
upon  which  a  transfer  is  taken  by  pressure  of  the  design  drawn 
with  black  pencils  upon  paper.  With  the  needle,  the  transfer  is 
traced  through  the  wax  on  the  copper,  the  wax  is  melted  off,  and 
the  picture  is  completed  by  the  proper  gravers.  The  burin  is 
pashed  forward  from  the  engraver ;  but  in  making  the  more  deli- 
cate lines,  the  needle  or  dry  point  is  used  as  if  it  were  a  pencil. 
All  the  instruments  require  frequent  sharpening  on  a  hone,  and  the 
cleanliness  and  polish  of  the  plate  are  preserved  by  repeatied  rub- 
bings with  a  woollen  cloth  and  sweet  oil.  The  parallel  lines,  fur 
sky,  water,  shading,  etc.,  are  cut  by  ruling  machines.  Dot  engrav- 
ing, or  "  stippling,"  to  produce  shading,  is  done  with  a  graver 
turned  down  to  make  dots  or  punctures  only. 

But  tliis  simple  process  is  improved  upon  by  what  is  called 
**  etching,''  which  is  now  the  usual  method  of  engraving  upon 
copper,  steel,  or  glass.  This  is  a  chemical  process.  The  plate  is 
first  covered  with  the  etching-ground,  consisting  generally  of 
equal  parts  of  black  pitch,  white  wax,  asphaltum,  gum  mastic,  and 
one-fourth  of  a  part  of  Burgundy  pitch  spread  evenly  over  the 
plate  with  the  dabber.  This  surface  is  then  smoked  oyer  candles 
till  it  is  evenly  covered  with  lampblack.  The  outline  of  the  de- 
sign to  be  engraved,  drawn  with  black  lead  pencil  on  paper,  is 
then  transferred  to  the  lampblack  by  means  of  a  press.  The 
points  or  needles  are  now  used  to  follow  the  lines  of  the  trans- 
ferred design,  and  to  remove  the  ground  for  the  action  of  the  acid, 
care  being  taken  to  use  finer  or  coarser  instruments  to  produce  the 
effect  of  skies,  distances,  and  foreground. 

The  plate  is  tlien  bordered,  half  an  inch  high  all  round,  with 
"  banking-wax,''  composed  of  Burgundy  pitch,  beeswax,  and  sweet 
oil,  and  is  ready  for  the  process  of  biting  in.  This  is  done  with 
nitric  acid  diluted  with  four  or  five  parts  of  water,  to  which  a  very 
little  sal  ammoniac  is  added.  The  etching-ground  resists  the  acid, 
which  corrodes  or  bites  into  Uie  parts  of  the  plate  exposed  by  the 
needles.  When  the  lighter  shades  are  sufficiently  bitten  in,  the 
acid  is  turned  off,  the  plate  is  washed  and  dried,  and  the  finished 
portions  are  covered  with  Brunswick  black  —  a  mixture  of  lamp- 
black and  turpentine.     The  plate  is  again  subjected  to  the  acid  for 
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deeper  biting  in  for  the  next  darker  shades,  which,  after  twenty 
minutes  or  half  an  hour,  are  in  tarn  covered  or  "  stopped  out/' 
when  a  third  or  fourth  biting  in  follows,  with  saccessive  stoppingfs 
out,  till  the  requisite  depths  are  secured  for  the  dilTerent  shades. 
The  process  of  "re-biting"  may  be  performed  at  any  time,  or 
any  part  requiring  it,  by  stopping  out  the  other  portions  of  the 
plate. 

The  border  is  then  taken  off,  and  the  etching-ground,  after  heat- 
ihg,  is  readily  removed  by  means  of  a  cloth  and  sweet  oil.  The 
engraver  with  his  instruments  now  goes  over  the  plate  and  finish- 
ed it,  or  he  puts  in  those  parts  which  were  intended  to  be  d6i^e 
wholly  by  the  graver  after  the  principal  portion  of  the  plate  harf 
been  etched.  Further  shading  is  sometimes  made  on  the  etching 
by  stippling.  From  this  description  of  the  common  process  of 
engraving  it  will  be  seen  that  the  engraver,  in  order  to  produce 
the  proper  effect  of  light,  shade,  and  distance,  must  himself  be  an 
artist,  or  at  least  a  first-class  draughtsman.  Indeed,  some  of  our 
best  artists  —  notably  A.  B.  Durand,  of  New  York  —  have  been 
equally  eminent  as  engravers  and  painters. 

ExGiuviKa  ON  Steel. 

As  has  already  been  stated,  Engraving  on  steel  is  kn  Amcricann 
invention,  due  to  Jacob  Perkins,  of  Newburypott,  Mass.,  btrt  wlio 
went  in  1814  to  Philadelphia,  where  he  associated  himself  with  an 
established  engraving  firm  for  the  purpose  of  perfecting  his  mar 
chinery.  The  processes  for  engraving  on  steel  and  copper  are 
nearly  similar ;  but  in  etching  on  steel,  on  account  of  its  liability 
to  rust,  and  its  extreme  hardness,  the  mixture  for  biting  in  is  com- 
posed of  equal  parts  of  nitric  acid  and  pyroligneous  acid  with 
three  parts  of  water,  and  is  not  permitted  to  remain  on  the  plate 
more  than  a  minute,  when  it  is  washed  off.  Tlie  etching  completed, 
tlie  plate  is  finished  with  tools  ad  in  copperplate  engraving. 

The  superiority  of  steel  plates  over  copper  plates  is  not  alone  in 
their  greater  hardness  and  durability,  and  consequently  in  the  feet 
greater  number  of  impressions  that  can  be  taken  before  the  plate 
is  worn  and  neefds  re-toucliing,  but  chiefly  in  the  fecilities  they 
afford  for  duplication.  And  herein  is  the  great  merit  of  Mr.  Per- 
kins's invention.  Thus,  when  the  finished  plate  has  b^n  hardened, 
an  impression  may  be  taken  in  relief  on  Another  steel  plate,  which 
in  turn  is  hardened,  and  may  then  be  used  to  reproduce,  by  pow- 
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pressure,  any  nmnber  of  copies  of  the  original  plate  on  other 
:  plates,  which,  when  hardened,  are  used  in  printing  the  en- 
iigs. 

Jne  engrftviffg,"  in  which  the  plate,  aftfer  etching,  is  entirely 
ed  in  lines  lAade  by  the  grarer  and  dry  point,  stands  at  the 
of  the  art,  and  well-known  pictures  of  this  class  have  made 
fciHe  of  the  engraver  nearly  as  great  as  that  of  the  painter  of 
icture.  j&Iany  engravings,  however,  present  a  combination  of 
md  stipple  (dotting)  which  is  very  effective, 
r  steel  and  copperplate  printing  a  peculiar  press  is  requisite. 
^I  plate,  even  when  the  original  only  is  to  be  used,  is  not 
fB  hardened,  nor,  considering  the  possibility  of  damage  to  the 
,  is  hardening  desirable  where  special  delicacy  is  required ; 
irith  careful  handling  thousands  of  impressions  may  be  taken 
a  soft  steel  plate  without  material  wear.  Tlie  press  consists 
ro  wooden  rollers,  one  above  and  one  beneath  the  bed  on 
\i  the  plate  is  laid.  The  plate  is  inked  with  the  greatest  care 
rery  impression.  When  it  is  \dped  perfbctly  clean,  so  that 
the  incisions  hold  the  ink,  it  is  put  on  the  press,  the  paper  is 
)n,  and  is  covered  with  one  or  more  folds  of  blanketing,  thei 

is  passed  through  the  point  where  the  rollers  meet,  and  the 
3S8ion  is  made.  For  proof  impressions,  which  are  tlie  first 
aken  f^oiin  the  plate,  and  which  cotaimand,  sometimes,  extraor- 
ily  high  prices,  special  and  skilled  iT^orkmen  are  employed/ 
devote  perhaps  a  day  to  taking  not  more  than  thirty  impres- 

of  a  fine  engraving.  The  entire  process  of  inking,  cleaning/ 
)rinting  the  plate  requires  such  care  and  attention  that  the 
;  is  quite  as  much  indebted  for  the  reproduction  of  his  design 
gpraving  to  tiie  printer  as  he  is  to  the  engraver, 
sel  has  neariy,  if  not  entirely,  superseded  the  use  of  copper  for 
lore  important  engravings.  It  id  not  within  the  province  of 
irticle  to  give  a  detailed  account  of  the  many  processes  and 
rifnents  connected  with  engravings  such  as  depositing  a  steel 
ce  by  means  of  the  galvanic  battery  on  a  copper  plate,  the 
:A  to  etch  plates  (especially  for  outline  maps,  coast  survey 
8,  etc.)  by  the  daguerrotype  process,  and  other  inventions 
h  are,  as  yet,  experimental,  or  not  wholly  successful.  Thib 
rt  has  been  to  describe  the  gtoeral  method  of  engraving  and 
ang  firom  metal  plates. 
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Other  Kinds  of  ENORAViNa. 

The  mezzotinto  engraving  dates  back  to  1640,  and  the  invention 
is  attributed  to  Colonel  Ludwig  von  Siegen,  of  Uesse.  This  and 
tlie  similar  style  called  "aquatinta"  (now  rarely  used)  have 
always  been  popular  with  certain  classes  of  purchasers  on  account 
of  the  comparative  cheapness  of  the  impressions,  and  from  their 
supposed  resemblance  to  fine  India  ink  drawings.  The  process  of 
mezzotint  engraving  is  as  follows  :  When  tlie  outline  of  the  design 
has  been  etched  —  or  without  the  preliminary  etching  —  tlie 
"  ground  "  is  laid  in  by  covering  the  entire  face  of  the  plate  (steel 
or  copper),  with  finely  crossed  lines,  which  are  made  by  hand  with 
a  toothed  instrument  called  a  "  cradle,"  or  more  commonly  by 
ruling  machines  made  for  the  purpose.  The  ground  thus  prepared, 
if  printed  from,  would  give  a  uniform  and  nearly  black  impression ; 
but  the  engraver  proceeds  to  evolve  his  design  by  scraping  and 
burnishing  out  tlie  ground  for  the  highest  lights  and  the  succeed- 
ing lighter  parts,  leaving  the  untouched  ground  for  the  deepest 
shades.  As  compared  with  lino  and  stipple  engraving,  mezzotint 
holds  a  quite  inferior  grade  in  the  art. 

Engraving  on  glass  may  fairly  claim  a  place  among  the  "arts.'' 
Caspai*  Lehman,  of  Prague,  is  credited  with  introducing  the  in- 
vention in  1608 ;  but  the  art  of  at  least  scratching  initials  and 
legends  must  have  been  practised  as  early  as  people  became  pos- 
sessed of  glass  and  diamonds.  Rest,  Schwanhard,  and  other  old 
artists  who  were  famous  for  ornamenting  glass  goblets  and  vessels, 
used  the  diamond  in  making  their  designs.  This  engraving  is  now 
done  by  nearly  the  same  process  as  that  already  described  of  etch- 
ing on  copper  and  steel.  The  ground  is  made  by  a  thin  coating  of 
wax,  the  design  is  drawn  through  as  in  etching  with  the  needle,  and 
the  biting  in  or  engraving  is  produced  by  hydrofluoric  acid,  which 
for  the  deep  lines  is  directly  applied,  while  for  the  more  delicate 
work  the  vapor  is  sufficient.  The  operation  requires  four  or  five 
hours,  and  tlie  glass  is  then  cleaned  with  oil  of  tui'pcntine.  This 
style  is  applicable  to  uses  ranging  from  the  mere  marking  of  the 
apothecary's  measuring  glasses  and  bottles  to  the  engraving  of  ini- 
tials, names,  monograms,  arms,  and  the  most  elaborate  designs 
on  every  article  of  glass  for  the  table  or  toilet. 
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The  oeceesity  for  Bome  mcthoil  of  wei^in^  things  must  have 
occurred  quite  early  to  maakind.  In  fact,  some  writers  have  pro- 
posed to  ascribe  to  mail  a  Btxth  sense,  that  of  weight,  and  unques- 
tionably the  firat  metliod  which  men  most  probably  used  for 
comparing  the  weight  of  two  substances  was  tlie  simple  one  of 
balancing  them,  one  in  each  hand.  By  this  method  a  general  idea 
of  the  comparative  weight  of  two  bodies  can  be  obtained  ;  but 
anything  like  accuracy  is  manifestly  impossible.  Though  by  prac- 
tice, particularly  by  those  who  have  a  natural  faculty  fur  such 
work,  weights  may  be  thus  tested  with  really  astonishing  precis- 
ion,  yet  for  general  use  such  a  rude  method  must  have  soon  been 
found  quite  inadequate,  and  would  soon  l>e  replaced  by  the  use  of 
■  bar  or  stick,  supported  upon  a  central  point.  ^Vith  a  simple 
contrivance  of  this  kind,  the  basts  was  laid  for  the  discovery  of 
the  steelyard,  which,  in  its  various  modified  forms,  is  to-day  the 
moat  generally  used  contrivance  for  weighing. 

Though,  from  the  earliest  historic  times,  devices  for  weighing 
imve  been  in  use,  yet  it  is  only  in  quite  modern  times  that  an  ae- 
curate  standard  for  weights  has  been  arrived  at,  and  the  accom- 
plishment of  this  has  been  one  of  the  most  accurate  and  brilliant 
lesnlts  of  the  best  modem  science.  By  experiment  it  would  soon 
have  been  found  that,  by  placing  the  body  to  be  weighed  nearer 
to  the  fulcrum,  it  would  be  balanced  by  a  weight  less  than  itself, 
uid  which  would  be  smaller  the  greater  the  difference  between  the 
£atanc«B  of  the  two  arms  of  the  bar,  measured  horn  the  fulcrum. 
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The  law  of  the  lever^4prHch  is  also  tbiat  of  the  steelyard,  since 
this  instrument  is  ouly  a  soflpended  lever,  is  said  to  have  been  dis- 
covered by  Archiinede6|  thougb  before  his  time,  and  among  the 
Egyptians,  this  iDStminent  was  in  use.  If  they  had  not  arrived 
at  such  a  scientific  knowledge  of  the  lever  as  to  be  able  to  formu- 
late the  law  which  governs  it,  they  must  have  tested  their  balances 
by  experiment. 

Though  the  ancients  understood  and  applied  practically  many 
of  the  laws  of  mechanics,  Archimedes,  as  we  have  seen,  having 
demonstrated  the  law  of  the  lever,  yet  it  was  not  until  the  time 
of  Galileo,  in  the  seventeenth  century,  that  anything  like  a  scien- 
tific character  was  given  to  the  study  of  mechanics ;  and  it  was  to 
this  philosopher  and  bis  successors  that  we  owe  the  foundation  for 
our  present  positive  knowledge,  and  positive  methods  for  investi- 
gating the  laws  of  force  and  motion.  So  far  havci^these  been  car- 
ried in  the  two  centuries  since  the  time  of  Galileo,  that  mankind 
have,  in  this  short  period,  /extended  their  ability  to  investigate  ac- 
curately tlie  phenornqna  of  nature  a  thousand  times  mgre  thSiU  v^ 
done  in  the  thousands  of  years  wliich  preceded  the  inaugur9itji9n 
of  this  new  era  of  scientific  research. 

Scales  have  been  constructed  in  modem  times  which  w(2|'e 
sensibly  affected  by  one  seven  millionth  of  their  load,  and  it  is  ,^t 
uncommon  to  have  them  so  delicate  that  they  may  be  affected  ^y 
the  warmth  of  the  body,  its  approach  causing  one  of  the  9^jm^  i/O 
be  elongated  sulEciently  by  the  heat  to  afii^ct  their  balance.  Npr 
is  this  the  most  delicate  of  the  instruments  used  by  science.  T|^e 
torsion  balance,  invented  by  Coulomb,  in  which  the  minutest  fpp9p 
of  electricity  are  measured,  is  still  more  delicately  accurate,  whij(e, 
on  the  other  hand,  the  astronomers,  by  tlie  application  of  the  same 
methods  of  investigation,  have  accurately  weighed  the  eailh  itaelf, 
together  with  the  sun,  and  the  other  bodies  of  our  solar  system. 

Platform  scales  were  in  use  in  England  before  1*796,  and  in  that 
year  a  patent  for  their  improvement  was  granted  to  a  Mr.  Salmon. 
With  the  introduction  of  railroads,  the  use  of  scales  for  weighing 
heavy  burdens  became  necessary,  and  the  accuracy  with  whiph 
these  are  constructed  is  shown  by  a  test  made  in  the  New  York 
Crystal  Palace,  where  a  load  of  fifly-two  thousand  six  hundred 
pounds  was  weighed  successively  upon  every  portion  of  a  railway 
platform  scale,  the  greatest  variation  from  the  mean  weight  being 
only  three  pounds.  Until  about  1830,  the  appliances  for  weighipg 
heavy  loads,  as  of  hay  upon  the .  trucks,  throughout  the  Ufiitpd 
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States,  were  such  as  did  not  attain  any  great  aocnracy ;  but  with 
the  introduction  of  the  improred  methods  of  construction,  in 
which,  by  an  arrangement  of  levers,  the  weight  is  divided  so  as  to 
bring  only  a  part  of  it  —  often  as  litUe  as  a  thousandth  part  — 
upon  the  scale  lever  great  accuracy  is  attained. 

When  we  consider  the  thousand  necessities  which  daily  arise  in 
the  transactions  of  commerce  and  the  duties  of  domestic  life,  for 
accuracy  in  measuring  commodities  by  weight,  the  importance  of 
having  a  means  of  doing  this,  which  shall  be  at  once  correct,  sim- 
ple, and  cheap  enough  to  enter  easily  into  general  use,  becomes 
plainly  apparent.     The  aid  which  modern  science  has  lent  to  in- 
dustry is  nowhere  more  satis&ctorily  shown  than  in  the  improved 
scales  of  all  kinds  which  the  new  methods  of  manufacture  have 
furnished  for  the  public.     At  the  same  time,  also,  the  difference 
which  exists  between  modern  society  and  that  of  ancient  times,  is 
shown  most  plainly  in  the  more  general  habits  of  accuracy  which 
are  introduced  into  modem  life,  as  compared  to  that  of  antiquity, 
by  the  ability  to  measure  and  to  weigh  correctly.     It  is  the  appli- 
cation of  this  method  which  nxakes  the  difference  between  the 
Bcience  of  the  present  compared  with   that  which  was   called 
science  in  the  past.     No  department  of  the  knowledge  gained  by 
experience  and  experiment  can  become  scientific  until  its  results 
liave  been  so  accurately  tested  by  measure  and  by  weight  as  to  be 
expressible  in  figures  ;  and  it  is  really  to  our  ability  to  thus  meas- 
ure and  weigh  that  our  modern  progress  is  due. 

The  chemistry,  too,  of  the  modern  world  owes  its  scientific 
character  also  entirely  to  the  advance  made  by  mankind  in  their 
ability  to  weigh  and  measure  accurately,  and  the  atomic  theory  of 
<Hiuivalent  proportions,  to  which  the  scientific  character  of  chemis- 
try is  due,  is  one  of  the  most  brilliant  and  useful  results  obtained 
by  the  knowledge  of  modern  times.  The  vague  conjecture  and 
experiment  of  the  old  alchemists  has  been  replaced  by  the  accurate 
knowledge  of  the  ehemists,  and  the  processes  of  industry  can  be 
carried  on  with  the  definiteness  of  scientific  precision,  instead  of  a 
reliance  upon  chance.  It  is  by  an  extension  of  these  methods 
that  all  the  interests  of  life  are  to  be  raised  to  the  plane  of  scien- 
tific Bocial  organization,  and  the  career  of  mankind  be  made  for 
^h  of  us,  not  the  sport  of  chance,  but  a  preparation  for  the  at- 
tainment of  the  best  conditions  for  integral  development,  with  the 
•ccompanying  happiness  which  results  only  from  the  performance 
of  our  functions. 
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The  rudest  nations  have  known,  from  the  remotest  times,  how 
to  prepare  pfunts  and  dies  from  variouB  vegetable  and  mineral 
Bubstanccs.  Some  of  the  ancients  understood  the  art  of  making 
vitriGable  pigments,  as  is  evidenced  in  the  enamelled  tiles,  more 
than  four  thousand  years  old,  brought  by  Layard  from  Nineveh. 
The  Hebrew  records  make  frequent  mentjon  of  the  many  and  brilliant 
colors  used  in  the  adornment  of  temples  and  other  buildings.  The 
North  American  savages  covered  their  bodies  with  coarser,  but 
scarcely  more  conspicuous  paints,  than  some  of  our  modem  belles 
put  on  their  faces,  and  used  brilliant  dyes  for  feathers,  sliins,  and 
wampnm. 

PainU  in  general  include  the  coarse  and  fine  paints  used  in  ship 
and  house  painting,  and  for  interior  decorations ;  artists'  colors, 
which  are  oil  colors  prepared  with  greater  care  ;  and  water  colors, 
which  are  mixed  with  gum  instead  of  oil,  are  dried  in  cakes,  and 
when  used  are  wot  with  water,  and  are  rubbed  on  a  porcelain  pal- 
let. For  artists'  colors,  tlie  whites,  known  as  flake  white,  silver 
white,  Venice  white,  etc.,  are  prepared  from  ceruae,  or  carbonate 
of  the  oxide  of  lead,  or  from  zinc  white,  or  from  ceruse  and  sul- 
phate of  barytes.  O.tidcs  of  iron  and  different  mineral  substances 
furnish  yellows.  Vegetable  substances,  oxides,  and  mercury  sup- 
ply reds.  For  blues,  ultramarine,  artificial  or  prepared  from  lapis 
(*96) 
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lazuli,  and  cobalt  are  used.     Oxide  of  chromium,  terre  verte,  and 
different  salts  of  copper  give  greens.     Browns  are  prepared  from 
vegetable  substances,  from  earth  and  mineral  browns  in  the  natural 
state  or  burnt,  from  burnt  Prussian  blue,  from  burnt  bones,  and 
from  the  mixture  of  some  vegetable  and  animal   matters.     The 
blacks  are  from  lampblack,  which  is  procured  by  burning  oils  and 
other  organic  substances  in  close  rooms  or  vessels,  and  collecting 
the  carbonaceous  deposit,  from  calcined  bones,  and  from  the  min- 
eral peroxide  of  manganese.     Various  shades  are  produced  by  skil- 
ful mixing,  and  the  principal  requisite  for  perfect  paints  is  thorough 
grinding. 

For  all  house  paints,  or  paints  used  to  cover  and  protect  iron 
and  woodwork,  for  ship   and  sign  painting,  and  for  the  various 
mechanical  and  ornamental  purposes  to  which  paint  is  applied, 
white  lead  or  white  zinc  is  the  basis.     For  colored  paints  a  small 
proportion  of  the  required  pigment  is  added,  and  the  whole  is 
ground  with  linseed  oil  in  a  mill.     The  paints  are  prepared  of  dif- 
ferent degrees  of  thinness  for  different  coats,  the  first  and  second 
coats  being  the  thinnest,  and  the  fourth,  or  final  coat,  the  thickest, 
if  80  many  coats  are  applied.     Boiled  oil,  litharge,  sugar  of  lead, 
and  spirits  of  turpentine  are  added  to  the  different  mixtures  to  act 
as  dryers.     Pure  white  lead,  or  white  zinc,  presents  in  the  finish- 
ing coat  a  beautiful  glazed  surface,  as  if  it  had  been  varnished. 
In  graining  and  wood  imitation  a  yellow  or  brown  coat  is  first  laid 
on  in  oil,  while  the  colors  to  imitate  the  wood  are  ground  in  water, 
and  the  grain  is  made  by  brushes  and  tooth  combs,  the  work  be- 
ing finished  and  brought  out  by  varnish. 

The  colonists  in  America  were  not  particularly  partial  to  paint, 
a8  the  numerous  old  brown,  weather-stained  wooden  buildings  still 
standing  in  New  England  and  elsewhere  in  the  country  show.  In 
addition  to  the  cost  and  scarcity  of  paints,  the  early  settlers  liad  a 
Puritanical  prejudice  against  this  kind  of  adornment ;  and  it  is 
^pon  record  that  a  Charlestown  clergyman,  in  1639,  was  arraigned 
for  exhibiting  paint  in  his  dwelling.  The  first  meeting-houses  were 
entirely  guiltless  of  paint  outside  and  inside,  and  the  natural  pine 
took  on  color  only  from  dirt  and  age.  Indeed,  before  the  Revolu- 
tion paint  on  or  in  houses  was  very  rare,  and  the  few  painted 
lionses  were  evidences  of  unusual  luxury  and  wealth.  When  peo- 
ple began  to  discover  that  paint  was  useful  in  preserving  wood- 
work, asyvell  as  making  it  more  ornamental,  the  pigment  generally 
^ed  on  the  houses  and  bams  in  the  rural  regions  was  a  coarse 
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Tiers  of  pots  arc  thus  built  up,  till  a  stack  contains  several  tons 
of  lead,  and  the  whole  pile  is  covered  with  tan.  The  fermentation 
of  the  tan  generates  heat,  which  evaporates  the  vinegar,  and  the 
vapor  circulating  through  the  lead  effects  the  conversion  into  car- 
bonate. The  process  is  a  long  one,  requiring  from  eight  to  twelve 
weeks  for  its  completion ;  and  consequently  the  factories  have  a 
succession  of  stacks,  so  that  the  process  of  charging  and  of  re- 
moving the  white  lead  or  ceruse  is  constantly  in  progress. 

By  the  process  of  conversion  the  lead  gains  in  weight.  The 
carbonate  crust,  or  white  lead,  is  separated  by  beating  it  off  on 
perforated  copper  shelves,  which  are  set  in  wooden  tanks,  and  are 
covered  with  water.  It  is  then  collected  from  the  tanks,  and  is 
ground  in  water  to  fine  powder.  The  final  process  is  drying,  and 
it  is  then  packed  in  small  casks  for  market.  Numerous  inventions 
have  from  time  to  time  been  introduced  to  render  the  processes  less 
dangerous  to  the  health  of  workmen.  White  lead  is  sometimes 
adulterated  with  the  mineral  sulphate  of  barytes,  and  is  further 
adulterated  with  cheaper  substances,  when  colors  arc  mixed  with 
it,  and  it  is  sold  as  paint. 

The  substitution  of  white  oxide  of  zinc  for  white  lead  was  dis- 
covered in  France  nearly  eighty  years  ago,  but  its  high  cost  pre- 
vented its  general  use  for  several  years.  The  abundance  of  zinc 
ill  the  United  States  has  led  to  its  employment  extensively  in  the 
manufacture  of  white  zinc,  and  since  1850  three  or  four  large  fac- 
tories have  been  established  in  New  Jersey,  and  two  or  three  in 
other  states.  By  the  American  process  white  zinc  is  obtained  di- 
rectly from  the  ore,  and  the  consumption  of  four  tons  of  ore  will 
produce  one  ton  of  oxide. 

In  this  process  the  ores  are  reduced  to  powder,  and  are  mixed 
with  about  half  their  weight  of  anthracite  dust.  A  charge  of  this 
mixture  is  put  into  a  furnace  on  a  pea  coal  fire,  and  in  six  hours 
the  zinc  is  driven  from  the  ore.  The  zinc  vapor  is  carried  into  an 
iron  receiver,  where  it  is  cooled.  The  oxide  is  next  carried  through 
pipes  to  flannel  bags,  through  the  pores  of  which  the  gases  escape, 
leaving  the  light  flocculent  oxide,  which  is  transferred  to  stronger 
bags,  which  are  compressed  under  steam-driven  rollers  to  expel 
the  air,  leaving  the  zinc  in  a  dense  powder.  This  is  ground  with 
bleached  linseed  oil  in  iron  mills,  and  is  then  packed  in  kegs  for 
market. 

The  claimed  advantages  for  the  American  white  zinc  over  white 
lead  arc,  that  thepe  is  less  or  next  to  no  danger  to  the  health  of 
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DD&ABILITI.  —  THB   DBUAND    FOB  TSBU. 

The  neccBsity  for  a  place  to  sleep,  by  its  daily  recnirence,  hoa 
made  the  bed  we  use  one  of  the  most  important  subjects  for  con- 
Bideration.     It  is  from  the  rcet  which  our  Glcepiag  hours  bring  us 
that  we  obtain  the  strengtli  for  our  daily  work,  and  witli  the  ner- 
'■^ong  excitement,  consequent  upon  the  intense  activity  of  our  mod- 
ern life,  the   hygienic  properties   of   the  bed  we   sleep  on  has 
assumed  more  importance  than  ever  before  in  the  world's  history. 
during  iiU  ages,  and  from  tlie  earliest  times,  men  have  displayed 
their  invention  in  designing  beds  which  should  gratify  their  natu- 
ral iovo  for  comfort,  for  elegance,  aud  for  luxury.     !n  the  pre-his- 
t<jric  times  the  dwellers  in  the  caves  most  probably  followed  the 
B'lggestion  given  thera  by  the  aniroals  which  they  drove  out  from 
their  rocky  dens,  in  tliis  early  stage  of  the  "struggle  for  exist- 
ence," and  made  their  beds  of  leaves.      From  this  condition  to 
providing  skins  for  the  coverings  of  their  couches,  was  a  great 
adTance,  and  with  their  increasing  ability  to  dominate  their  sur- 
rounding conditions,  and  provide  the  materials  for  gratifying  their 
natural  as  well  as  artificial  wants,  this  stop  was  but  the  first  la  a 
long  course  of  invention  and  improvement  applied  to  beds. 

"'>'  is  this  strange,  since  the  invention  of  a  bed  which  shall  be 
ttonce  soft  enough  to  be  easy,  and  elastic  enough  to  accommodate 
"self  to  the  ODtlittce  of  the  person,  without  becoming  pennaoently 
(Wl) 


yjit  BEDS. 


i»d  in  «kpreaEiGii&.  mod  st  the  nine  time  noc  so  foft  as  to  offer  so 
Imie  rcAL>iarK3e  tliat  to  lie  opon  it  is  like  trrin^  to  wi*Ik  in  a  quick- 
%AxA^  ife.  SiA  we  sluJl  see,  a  matter  wbidi.  even  in  oar  own  tncek 
vitii  all  the  indnstnal  appliances,  and  the  mure  exteihied  kixnrl- 
edge  wLicb  cbaracterizes  this  epoch  of  modem  WTltraiion,  Iuj 
been  rtsdizf^  ooIt  within  a  few  Tears. 

Amoiig  the  R^imans  and  the  Greeks,  as  well  as  the  other  natsons 
<if  antiquitT,  such  an  appliance:  as  a  mattress  was  unknown.  Thfj 
ma/le  their  Ijed^^  ujjon  couches  of  wood,  which  were  corered  widi 
skins,  furs,  wrx>Ilei^  and  other  stuffs.  Their  luxurr  in  beds  con- 
noted only  in  using  more  expensive  corerings,  replacing  a  sheep's 
nkin  by  a  tiger^s,  or  substituting  for  a  rou^  woollen  blanket  <Nie 
of  finer  texture,  or  a  shawl  of  silk  embroidered  in  gold  and  silTer 
thread.  These  improvements,  or  those  consisting  in  replacing  the 
ww>den  bench  which  formed  their  support  witli  one  of  bronze,  or 
even  of  gold  or  silver,  was  really  only  a  display  of  greater  wealth, 
but  could  not  be  considered  in  these  days  an  advance  towards  se- 
curing the  advantages  of  a  comfortable,  luxurious,  and  healthy 
bed. 

In  the  early  period  of  modem  history,  beds  were  almost  univei^ 
sally,  in  Europe,  nothing  but  bundles  of  straw.  As  late  in  England 
as  Uic  times  of  Queen  Elizabeth,  when  no  carpets  were  used,  and 
the  floor  was  strewn  with  rushes,  the  beds  were  hardly  anything 
iKfttcr,  and  a  wooden  bench,  or  any  rude  framework  which  lifted 
the  bed  above  the  floor,  was  a  luxury.  Erasmus,  in  his  letters, 
describes  the  social  condition  of  the  people  during  the  reign  of 
Henry  VIII.,  and  was  disgusted  at  the  state  of  the  floors.  The 
nishes,  he  says,  were  so  seldom  changed,  and  became  so  damp, 
that  the  feet  were  constantly  kept  wet,  and  thence  colds  and  con- 
sumption were  quite  common.  In  the  dining-rooms,  he  speaks  of 
the  filth  collected  on  the  floor  among  the  rushes ;  the  bits  of  meat 
and  bones  thrown  to  the  dogs,  who  fought  around  the  guests'  legs 
for  them  ;  the  beer  and  wine  emptied  upon  the  floor ;  the  slices  of 
bread,  used  as  plates  for  eating  their  meat  on,  and  then  thrown 
aside,  altogether  giving  us  no  very  high  conception  of  the  neatness 
and  fine  breeding  of  the  time. 

Prom  Delaroclio's  fine  picture  of  "  The  Death  of  Queen  Eliza- 
beth," an  accurate  idea  can  be  gained  of  the  beds  of  royalty  at 
this  period,  and  consequently  those  of  the  common  people  can  be 
imagined.  By  a  careful  study  of  the  times,  and  from  all  the  con- 
temporary evidence  bearing  upon  this  point,  Delaroche  was  ena- 
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bled  to  reproduce  the  scene  with  a  truthful  accuracy  of  detail. 
The  queen  is  reposing  upon  a  bed  formed  by  spreading  cloths  Mpou 
the  floor.  She  is  covered  witli  richly  embroidered  spreads  of  vel- 
vet, bordered  with  golden  fringe.  The  moment  chosen  is  when 
she  is  upbraiding  the  Countess  of  Nottingham  for  keeping  back 
the  ring  Essex  had  sent  to  his  royal  mistress  just  before  his  exe> 
cution.  The  queen  herself  is  gorgeously  attired,  as  was  her  con- 
stant custom,  but  the  comparison  between  the  brilliant  coverings 
of  her  bed  and  its  position,  one  which  now  would  be  considered 
as  in  the  dirt,  affords  an  admirable  picture  of  the  partial  civiliza- 
tion of  the  times,  with  its  splendor  of  display  and  its  want  of  the 
simplest  decencies  of  the  present. 

In  a  work  by  Thomas  Wright,  the  well-known  student  of  old 
English  literature  and  the  archeology  of  English  manners  and 
customs,  and  which  treats  of  these,  a  full  account,  illustrated  with 
cuts  copied  from  the  pictures  in  the  contemporaneous  illuminated 
manuscripts  and  other  sources,  will  be  found  of  the  character  and 
arrangement  of  the  beds  of  this  period,  and  the  manner  in  which 
the  people  of  the  time  slept. 

Mattresses  were  first  made  of  straw  or  wool,  then  moss  came 
to  be  used,  and  feathers,  and  finally  curled  hair.     The  trouble  with 
all  mattresses  of  these  materials  is,  that  they  become  by  use  matted 
and  hard,  and  have  to  be  re-made.     Besides,  too,  all  of  these  ma- 
terials have  a  greater  or  a  less  tendency  to  retain  the  bodily  exha- 
lations, and  in  all  public  places,  such  as  hotels,  hospitals,  and  other 
institutions  where  the  beds  are  used  in  turn  by  a  number  of  differ- 
ent persons,  ihe  danger  of  contagion,  and  the  difficulty  in  any  case 
of  keeping  the  beds  hygienically  clean  and  pure,  according  to  the  de- 
mands of  the  present  medical  standard,  is  very  great,  if  not  im- 
possible. 

The  whole  course  of  modem  improvement  in  beds  has  been  in 
the  direction  to  obtain  the  best  hygienic  conditions  of  perfect 
cleanliness  and  ventilation,  combined  with  the  requisite  softness 
*nd  elasticity.  The  feather  bed  of  seventy  years  ago,  which  was 
^en  considered  perfection,  and  is  still  too  frequently  used,  is  per- 
^ap8  the  worst  possible  contrivance  for  attaining  these  ends.  To 
"c  smothered  in  feathers,  night  after  night,  as  must  be  done  with 
^^  use  of  a  feather  bed,  is  an  outrage  against  all  the  laws  of 
wealth,  which  is  only  surpassed  by  the  German  method  of  using 
two  feather  beds  —  one  to  lie  on,  and  the  other  for  a  covering. 
The  curled  hair  mattress,  made  of  horse's  hair  which  has  been 
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crimped  by  machinery,  makes  a  most  comfortable  bed,  haviiig  the 
proper  elasticity  aiiii  spring ;  but  the  difficulty  with  it  is  the  im- 
possibility of  properly  veutilating  it,  aiid  its  tGiideacy  to  become 
matted,  tlius  necessitatiug  its  beiug  tukeo  to  pieces  and  re^nade 
from  time  to  time. 

Id  the  wovcu  wire  mattress,  made  by  the  Woven  Wire  Mattrcas 
Company,  of  Hartford,  Coouecticut,  tui  invention  b^  been  perfect- 
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ed  which  secures  all  the  requisites  of  «  bed  combining  elasticity 
and  Boftnesa  with  a  perfect  regard  for  hygienic  laws,  together 
with  a  durability  and  simplicity  of  construction  which  have,  in  the 
short  time  this  invention  has  been  before  the  public,  been  fully 
recognized  by  those  who  understand  and  appreciate  the  comfort 
and  the  luxury  of  a  perfect  bed. 

By  ingenious  macliinery,  of  the  company's  own  invention,  wire, 
of  the  requisite  size,  is  twisted  into  small  coils,  which  are  intii* 
cately  interlocked  by  a  complicated  process  known  as  "  double 
weaving."  On  an  average,  about  eight  thousand  feet  of  wire  are 
used  in  making  each  b«d,      Tho  coils  are  about  a  lialf  inch  in 
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diameter,  and  in  a  bed  of  ordinary  size  some  four  hundred  of 
these  arc  used.  So  perfectly  arc  these  small  coils  interlocked  that 
the  pressure  upon  any  one  of  them  is  diffused  over  all  of  them, 
and  thus  thoir  elasticity  can  never  be  injured,  even  by  the  most 
violent  usage.  To  test  this,  one  of  these  woven  wire  mattresses 
has  been  subjected  for  thirty  days  to  a  weight  of  a  thousand 
pounds,  conBiB.ting  of  two  barrels  filled  with  wire,  and  at  the  end 
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of  that  time,  when  the  weight  was  removed,  the  fabric  cu&e  back 
to  tta  place  again,  as  level  and  as  perfect  as  if  the  weight  had 
been  a  single  pound  instead  of  a  thousand. 

This  fabric  of  woven  wire  is  stretched  upon  a  strong  frame,  and 
\xy  an  ingenious  anangemeat  of  screws,  which  are  so  eimply  com- 
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bined  that  they  can  be  operated  hy  an;  oae  of  ordinary  intelU- 
S^Qce,  the  "  tension  "  of  the  mattress  can  bo  brought  to  any  re- 
quired point,  thus  giving  an  easier,  or  a  harder  bed,  as  desired, 
"lAting  the  fabric  more  or  less  elastic  and  springy.  By  the  use 
of  thig  continuous  f^ric,  the  mattress  being  in  one  piece,  as  it 
''fire,  and  supported  all  round  by  the  frame,  the  necessity  for  using 
9'sts  ifi  avoided,  and  a  perfectly  noiseless  bed  is  secured. 
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^e  fabric  is  also  so  made  that  tt  can  be  rolled  up  like  a  piece 
^'  cloth,  and  shipped  in  small '  bulk  to  any  part  of  the  country ; 
"*  Utachment  to  the  frame,  when  necessary,  and  its  disengage- 
"'ent,  being  a  simple  matter  of  a  few  momenta. 
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The  hygienic  properties  of  these  woven  wire  luattreBaeB  are 
perfect.  Their  metallic  nature  offers  no  texture  of  animal  or 
vegetable  fibres  to  absorb  aud  retain  the  emanations  from  the 
body,  while  the  accuracy  with  which  the  frames  fit  affords  no 
cracks  or  crevices  for  the  gathering  of  dust  or  the  harboring  of 
vermiD. 

The  entire  bed  is  open  to  the  free  circulation  of  the  air,  and 
can  at  any  moment  be  thoroughly  examined.  Besides  this,  the 
woven  wire  mattress  unites  ^1  the  elasticity  and  firmness  of  the 
best  combination  of  the  ordinary  curled  hair  mattress  with  the 
spring  mattress,  and  at  a  moderate  cost,  considering  the  advanta- 
ges gained. 

With  these  advantages  in  its  favor,  it  is  no  wonder  that  its  use 
has  been  adopted  by  ao  many  hospitals,  hotels,  steamboats,  and 
public  institutions,  together  with  numerous  private  parties,  that, 
though  it  has  been  before  the  public  only  three  years,  yet  the 
company  find  their  production  of  fifteen  hundred  beds  a  month 
inadequate  to  supply  the  demand,  and  are  forced  for  a  second  time 
to  increase  their  arrangements  for  their  manufacture. 

The  durability  of  these  woven  wire  mattresses  is  evident  from 
the  material  and  the  method  of  their  construction,  yet,  to  place  it 
beyond  question,  the  company  guarantees  that  they  will  last  five 
years,  and  be  as  perfect  at  the  end  of  that  time  as  tliey  were  at 
the  beginning.  Confident  as  the  company  is  that  they  will  last 
twenty  years,  or  a  lifetime,  this  guarantee  will  not  probably  be 
extremely  dangerous  for  their  pecuniary  interests.  By  the  tes- 
timonials all  over  the  countrj',  from  hospitals  and  hotels  where  these 
woven  wire  mattresses  have  been  used,  it  is  evident  that  by  this 
invention  the  problem  which  has  so  long  occupied  the  world  of 
how  to  obtain  a  bed  which  is  perfect  in  every  respect,  both  for 
comfort  and  for  health,  has  been  solved  by  the  Woven  Wire  Mat- 
tress Company,  of  Hartford,  Conn. 
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TsE  fact  that  water  heated  to  a  boiling  point  passes  off  in 
^apor,  must  of  course  have  been  known  from  the  earliest  time 
^t  men  boiled  water  in  vessels  of  any  kind.  But  the  progress 
'rom  the  knowledge  of  this  fact  to  the  utilization  of  the  energy 
generated  by  this  process,  has  been  long  and  arduous ;  and  here 
^  elsewhere  we  find  that  the  advance  has  been  made  step  by 
Btep,  the  results  gained  by  observation  having  in  all  cases  to  pass 
^btoDgh  the  theoretical  stage  before  they  could  be  reduced  to 
Practical  working. 

Here  too,  as  elsewhere,  the  history  of  this  advance  Bhows  con* 

'^Inaively   how    intimately   dependent   upon   each   other   aro  all 

branches  of  human  activity.     The  scientific  advance  of  this  cen- 

*-'>fy,  by   arriving  at  an    accurate   knowledge    of  the   nature  of 

tliiogs,  by  its  processes  of  chemical  analysis  and  its  use  of  the 

^^ooB  improved  methods  of  observation,  has  made  possible  the 

improvement  of  practical  methods  of  applying  the  knowledge  thus 

gained  of  the  laws  of  nature,  while  in  its  turn  this  practical  appli- 

'^Mioa  has  increased  the  productive  force  of  society,  making  thus 

(Be  means  of  a  better  and  more  comfortable  life  more  general. 

(507) 
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Fahrenheit  has,   by  experiment,  been  found  to  be  represented 
mechanically  by  the  force  required  to  raise  772  pounds  weight 
through  one  vertical  foot,  that  is,  772  foot  pounds.    One  pound  of 
water  heated  to  212^,  will  occupy  a  space  of  26.36  cubic  feet,  this 
being  the  volume  of  one  pound  of  saturated  steam  at  the  temper- 
ature of  212^.     If,  therefoi^,  a  closed  vessel  of  this  size  is  thus 
filled  with  steam,  and  a  second  pound  of  water  at  the  tempera- 
ture of  212^  be  injected  into  it,  this  second  pound  of  water,  to 
become  steam,  must  overcome  a  pressure  of  14.7  pounds  to  the 
square  inch,  before  it  can  find  place.     To  convert  the  first  pound 
into  steam  required  892.9  units  of  heat,  and  to  convert  the  second 
pound  will  require  965.2  units,  the  72.3  excess  being  that  which 
ii  called  for  in  overcoming  the  greater  resistance  which  the  second- 
pound  meets  in  assuming  the  condition  of  steam. 

The  heat  which  is  consumed  in  vaporizing  a  pound  of  water  is 
thus  divided  into  two  parts  ;  the  first  is  called  the  sensible  heat, 
and  consists  of  the  amount  of  heat  required  to  raise  the  liquid 
from  some  settled  point  of  temperature  to  the  point  of  vaporation, 
and  second,  the  amount  of  heat  consumed  in  converting  a  pound  of 
water  raised  to  the  point  of  vaporation  into  vapor,  or,  as  it  is  called, 
the  latent  heat  of  vaporation.     The  point  selected  from  which  the 
sensible  heat  is  reckoned  is  32^,  which,  for  calculations  concern- 
ing  steam,  is  considered  as  zero.     The  sum  of  these  two  quanti- 
fies, the  sensible  heat  requisite  to  raise  water  from  32^  to  the 
point  of  vaporation,  and  the  heat  consumed  in  producing  vapora- 
tion, is  called  the  total  heat  of  vaporation,  or  the  total  heat  of 
^*^am.     The  sensible  heat  is  readily  arrived  at,  but  ever  since  the 
invention  of  the  steam  engine  it  has  been  an  important  point  to 
^^Hve  at  some  method  of  accurately  ascertaining  the  amount  and 
^he  variation  of  the  total  heat  of  the  steam.     Count  Rumford  es- 
^^ojated  the  latent  heat  of  one  pound  of  water,  at  the  boiling  point, 
^*   1050.6**,  the  committee  of  the  Franklin  Institute  of  Philadel- 
phia at  1037°,  while  Regnault,  who  conducted   his   experiments 
^'th  great  caution  and  accuracy,  gives  the  total  heat  of*  saturated 
®^am  at  212*"  as  1146*";  this  being  the  total  consumption  if  the 
^^ter  is  supplied  at  32^ 

In  the  works  of  Tredgold  or  Bourne  upon  the  steam  engine  ac- 

^ouQts  may  be  found  of  the  methods  and  apparatus  used  in  these 

^^periments.     It  must   be  remembered,  however,  that  the  total 

'^^at  of  steam  cannot  be  taken  as  a  measure  of  its  energy,  or  the 

^orce  for  work  which  can  be  practically  obtained  from  steam. 
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rangement  by  which  a  boiler  is  made  to  revolve  about  its  vertical 
axis  by  jets  of  steam  issuing  from  holes  in  the  sides  of  the  pro- 
jecting arms  with  which  it  is  provided.  No  use  was,  however,  at- 
tempted to  be  made  of  this  from  his  time  until  the  invention  of 
printing  having  rendered  his  work  accessible,  attention  began  to 
be  attracted  to  this  subject. 

Among  the  sketches  left  by  Leonardo  da  Vinci,  who  died  in 
1519,  is  a  drawing  of  a  gun,  the  projectile  force  of  which  is 
steam.     In  1543,  it  is  stated  that  Blasco  de  Garay,  of  Barcelona, 
propelled  a  vessel  by  paddles,  worked  by  "  a  water  boiler,  liable 
to  burst,''  —  but  the  statement  is  hardly  worthy  of  confidence.    In 
1601  J.  B.  della  Porta,  in  his  Pneumatics,  described  an  arrangement 
for  raising  water,  by  a  tube,  into  a  vessel  in  which  a  vacuum  had 
been  made  by  steam.     In  1615  Solomon  de  Cans,  a  Frenchman, 
published  a  book,  entitled  Baisons  des  Forces  Mouvantea,  in  which 
be 'described  a  fountain  made  by  the  propulsion  of  water  from  a 
tube  by  the  force  of  steam  generated  in  the  vessel.     In  1629, 
Branca,  an  Italian,  described  a  method  of  propelling  a  wheel  by 
the  force  of  steam  driven  against  its  vanes.     The  Marquis  of 
Worcester,  in  his  Century  of  Inventions,  published  in  1663,  gives 
to  involved   description   of  an   invention   for  raising  water   by 
steam.     The  steam  was  alternately  generated  in  two  vessels,  and 
conveyed  by  pipes,  was  made  to  exert  a  pressure  upon  water  in  a 
third.     By  means  of  this  contrivance  he  claims  to  be  able  to  raise 
^ater  forty  feet;  and  the  vaporized  water  would  raise  forty  times 
Its  bulk  of  cold  water.    Cosmo,  the  Grand  Duke  of  Tuscany,  says 
that  in  1656  he  saw  one  of  these  machines  in  operation  in  Vaux- 
^all.    Denis  Papin,  a  French  inventor  and  mechanician,  who  died 
^^  Germany  about  1710,  published  in  Frankfort,  in  HOT,  a  Latin 
tfeatise,  entitled;  ^ssai/  upon  a  new  System  for  raising  Water  by  the 
Motion  of  Fire.     Having  been  forced,  as  a  Protestant,  to  leave 
^fance,  he  was  appointed,  in  1687,  a  professor  of  mathematics  at 
Marburg,  and  devoted  his  attention  to  the  study  of  steam.     In  the 
^cto  Eruditorum,  for  1690,  he  proposes  steam  as  a  motor,  and  de- 
scribes a  steam  engine.     In  1852  Professor  Kuhlman  discovered 
ffom  documents  in  the  public  library  at  Hanover,  that  in  1707  Papin 
M  constructed  a  vessel  to  be  thus  propelled,  and  tried  it  on  the 
'ulda.    He  prepared  and  used  a  piston  in  a  cylinder,  under  which 
^  vacuum  was  produced  by  the  condensation  of  steam,  and  also 
Evented  the  safety  valve  for  boilers, 
in  1698  Captain  Thomas  Savery  patented  a  machine  for  raising 
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iiiMt.the  'XftftcbiiKeft  tn  ude.  wer0:  rather  utmoftpheric  than  Bteam 
engines,  and  were  called  "fire  engines/'  beiog  so  named  by  Watt 
iumaelf  in  fats  earlier  memoranda. 

Having  bad  his  attention  turned  to  the  theoretical  atndy  of 

oteam  in  the  course  of  his  regular  business  as  a  mechanician,  he 

ficBt  practically  applied  his  mind  to  the  subject  on  being  called 

vpon  to  repair  a  model  of  a  Newcomen  engine,  which  was  in  .use 

to  Slostrate  the  lectures  of  Professor  Anderson  before  the  students 

of  the  university  in  Glasgow.     In  reflecting  upon  the  subject,  he 

soon  saw  that,  to  use  his  own  words,  **  in  order  to  make  the  best 

use  of  the  steam,  it  was  necessary,  first,  that  the  cylinder  should 

be  maintained  always  as  hot  as  the  steam  which  entered  it ;  and 

secondly,  that  when  the  steam  was  condensed,  the  water  of  which 

itwas  composed,  and  the  ii\jection  itself,  should  be  cooled  down 

to  100®  or  lower,  where  that  was  possible." 

It  was  in  the  winter  of  1768-4  that  tlie  model  was  brought  to 
kim  for  repair,  and  in  1765  he  had  conceived  the  idea  of  a  separate 
condenser,  as  the  metliod  for  meeting  the  requirements  of  the 
cise.  "  When  once,"  he  says,  "  the  idea  of  the  separate  condensa- 
tion was  started,  all  these  improvements  followed  as  corollaries  in 
quick  succession  ;  so  that,  in  the  course  of  one  or  two  days,  the 
inrention  was  thus  far  complete  in  my  mind,  and  I  immediately 
set  about  an  experiment  to  verify  it  practically." 

The  improvements  he  speaks  of  were  connected  with  the  cyl- 
inder. Before  his  time  the  piston  was  packed  with  water,  the 
cylinder  was  vertical,  and  the  head  was  open  so  as  to  admit  th6 
pressure  of  the  atmosphere.  Watt  proposed  '*  to  put  an  air-tight 
cover  upon  the  cylinder,  with  a  hole  and  stuffing-box  for  the 
piston  rod  to  slide  through^  and  to  admit  steam  above  the  piston 
to  act  upon  it  instead  of  the  atmosphere." 

He  also  provided  a  "  steam  jacket"  for  the  cylinder,  in  order 
to  prevent  its  cooling.  As  we  have  seen,  up  to  tliis  point  the  var 
rions  steps  of  improvement  in  the  steam  engine  were  made  by 
almost  as  many  inventors.  The  Marquis  of  Worcester  first  ap- 
plied the  pressure  of  steam  to  practical  use.  Savery  first  made 
Me  of  the  vacuum  produced  by  condensation,  though  he  did  not 
dncoYer  the  best  method,  nor  see  the  advantage  of  its  applica- 
tion. Papin  first  used  a  piston  to  receive  and  transmit  tlic  force 
of  pressure..  -Newcomen  and  Oawley  used  first  the  piston  and  the 
cylinder  indegiyendently  of  the  boiler.  Potter  and  Beighton  first 
made  the  working  of  the  valves  automatic,  while  Watt  introduced 
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'  Ti^ed^Miv  tl/e  Hm^  eilitfoh  of  whose  ez&aiutiire  treatiea  iip6n  ih« 
steam  engine  was  published  in  1862,  and  who  is  recognuied  as  the 
cUeTAMhoAty  upon  this  subfoct,  says,  "  the  apparatna  for  opeoing 
and  ^Mittg  the  passages  is  of  more  impcnrtance  to  tho  petfectioa 
of  the  sCeaim  engitie  than  amy  otiier  part  of  its  mechanism.  In  the 
I^reii^ilt  ^dtate  of  the  engine,  the  action  is  either  very  oompUcated 

To  examine  carefully  the  vaHous  steps  whioh  have  been  madOb 
Krwarda  ihef  petfe<^ion  of  this  meet  impoitant  part  of  the  mechan- 
ism of  tike  st^am  engine  wcnikl  occupy  too  much  space  bene.     W& 
wouM  find,  4&  Ve  have  fooni  in  the  history  of  the  practical  appli<* 
tetionof  the  ej^gy  of  ateam^  that  by  the  projected  ohaoges  of 
various  kinds  the  knowledge  4ind  experience  were  slowly  gathered 
1rl^<ft'^eM()led  a  tn^n)  aa  Watt  did,  to  take  a  ooinpi:eben8ive  View 
^  %he  whole  matter,  and  aeeing  what  had  been  done,  and  what 
iraa  rcqtiilfiai  to   be  done,  attain  the  desired  end  by  a  strictly 
•dentifiv^  combination  of  the   means   idready  kndwn,  or  by  au 
eqUaHy  sd«ntific   adaptation  of  entirely  new  means  of  his  owu 
iivention. 

•  As  Wait,  in  the  last  century,  found  the  ittcam  engiile  Hn  imper^ 
feet  and  wasteful  arrangement  for  utilizing  only  a  small  portion  of 
tte  energy  of  the  steam  supplied  to  it,  and  by  the  invention  of 
i  separate  condenser,  and  then  by  his  method  of  making  the  eui- 
gine  doable  acting,  made  it  really  a  steam  engine,  so  in  this  cen^ 
ittty  the  credit  belongs  to  George  II.  Corliss,  of  Providence,  B.  I.» 
foif  itnproveinents  by  wbich>  in  the  engine  known  under  his  name, 
simpttdty  of  construction,  together  with  perfection  in  economy  of 
*^Ut>g,  hav«  been  secured.  The  improvemoiits  which  Mr.  Cor- 
liss has  made  in  the  mechanism  of  the  steam  engine  have  beea 
^ogttflsed' by  ihe  American  Acadetnj^  of  Artsi  and  Sciencos,  and 
pvbHciy  acknowledged  by  this  body  in  proteaitidg  him  wjtb  the 
RiiMiKi.'MedslB, 

h  ItW^oaatl  Knmlard  pllned  in  the  bands  of  this  society  ft 
ftitd,  tM  income  of  vriiich  shonld  bo  used  to  provide  two  medals, 
im  ht  nM^md  tltOf  other  of  siltco^,  tbg^ther  of  the  inUinbic 
tiM(»  #f  Ito^e^  hundred  .dcrflars,  which  should,  acoordiog  to  the 
jodgment  of  the  society,  be  awarded,  from  time  to  .time,  "  to  tM 
iittNi^'C^  ^y 'important -di^cotery  or  useful  improv^Bent  on  light 
(ftXfk  lNPAt,'Nrhrcb  shall  hot ve  been  made  aikd  patiiidhed  by  printing, 
•^tS'linyri^ajr  made  ftsfrwn  '^orthe  pablicy  ia:an|r  part  of  America, 
^ri^  <lP<«ky >if  atlM  Aiieiocaa.itlandk,  jlctefeiisAce  bting  always  giv^ 
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ffy  such  discoveries  as  ahaHt  in  the  opiiiiod  of  ibd  Ak!^0w^,  iOid 
most  to  promote  tlie  gocMl  of  maukind."  .    .  , 

The  first  award  of  these  medals  was  made  by  thotAxiademy  to 
Count  Rumford  himself,  for  his  experiments,  by  which  ho  laid  the 
foundation,  and  inaugurated  the  method  of  investigatioDy  which 
since  his  day,  in  the  hands  of  his  successors,  have  led  to  the  most 
brilliant  and  valuable  generalization  of  modern  science,  that  of  the 
correlation  and  persistence  of  force. 

In  the  century  during  which  this  fund  has  been  in  existence, 
the  Academy  has  found  occasion  to  make  only  £Lve  awards  of 
these  medals,-*— a  fact  which  shows  the  careful  a^d  judicious  in- 
vestigation they  have  made  in  examining  the  claims  of  inventioos 
to  receive  this  recognition  and  honor. 

The  Academy  having  voted  these  medals  to  Mr.  Corlisa  for  bis 
improvements  in  the  steam  engine,  they  were  presented  to  him  m 
January,  1^70.  The  following  extracts  from  the  address  made 
upon  the  occasion  by  Dr.  Asa  Gray,  the  President  of  the  Academy, 
will  show  the  reasons  upon  which  the  Academy  based  their  award* 
After  speaking  of  the  foundation  of  the  trust,  and  of  the  consider* 
ations  which  actuate  the  Academy  in  the  bestowal  of  the  medals^ 
Dr.  Gray  continued :  — 

"It  would  not  hesitate  to  crown  any  successful,  however  re- 
condite or  theoretical  investigation  within  the  assigned  domain^ 
being  confident  that  no  considerable  incre^e  of  our  knowledge  of 
the  laws  and  forces  of  nature  is  likely  to  remain  unfiruitfuL  But 
the  Academy  rejoices  when,  as  now,  it  can  signalize  au  invention 
which  unequivocally  tends  to  promote  that  which  the  founder  had 
most  at  heart,  and  commended  to  our  particular  regard, ' — the  ma- 
terial good  of  mankind. 

**  Without  entering  into  details,  it  will  be  possible  to  atate  the 
gtt>und  upon  which  Uie  preseQt  award  has  been  made.  It  is  for 
the  abolition  of  the  throttle  valve  of  the  steam  ^ngioe,  and  the 
"transference  of  the  regulation  by  the  governor  tx>  a  aystem  of  in- 
duction valves  of  your  own  invention,  with  the  advantai^  of  a 
large  saving  in  fuel,  and  what  is  more  iitiportant  ia  mabiftfaUuriAg 
industry,  the  mafntenanoe  of  perfectly  uniform  moitiOB  w^ei 
Varyihg  work.  ■   •     »    .. 

**  Previous  to  your  improvements,  the  rogulatidii.  of  tbe-ippwei 
and  Telocity  of  Am  steam  engine  was  nnlTersalty  effeefted  hj  *o 
iMtmuenlt  f>laqe4  in'thB^  Ateiam'ipipe^  well  hamed  ihe,,t)i|P^ttfe 
¥ahKe, -l^eki^  used  4;o  ehvkd  of  the  steiaoLin  iter  paissafe/Apiii^  tbe 
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VoilertdTediice  more  or  less  its  preissure  before  it  was  allowed 
to  act  wiUdn  tiie  engine.  Avoiding  this  wasteful  process,  yoor 
engine  embodieB  within  itself  a  principle  by  which  it  appropriateil 
the  full,  direct,  and  ezpansire  force  of  the  steam,  and  measures 
oat  for  Uself  at  each  stroke,  with  the  ntmost  precision,  the  exact 
qoanttty  necessary  to  maintain  the  power  required. 

'^  In  the  most  approved  engines  previously  used  for  manufactur" 
ing  pmrposes,  the  valves  employed  were  comparatively  difficult  to 
operate  too  far  fh)m  the  piston,  and  in  other  respects  unfit  for 
working  in  connection  with  the  governor.  Their  abandonment; 
and  the  substitution  of  others  suitable  for  the  purpose  that  you^ 
had  ia  view,  demanded  an  entire  change  in  the  structure  of  the 
engine^ 

^*  In  the  reconstruction,  your  mastery  of  the  resources  of  mech* 

anism  is  conspionoasly  shown.      You  introduced  four  valves  to 

the  cylinder,  two  for  the  induction  and-  two  for  the  eduction  of 

the  steam ;  and  by  your  device  of  a  wrislHplate,  you  give  to  each 

valve  a  rapid  motion  in  opening  and  clositig,  and  ^  slow  motion 

after  the  closing  has  been  effected,  thus  securing  a  perfection  iii 

▼alve  movements  never  before  attained.     The  special  object  of  • 

these  changes,  and  the  ffist  of  your  invention,  was  to  place  the  in* 

doction  valves  under  the  control  of  the  governor,  by  which  they 

are  operated  in  opening  through  a  mechanism  from  which  they  are 

released  earlier  or  later  in  the  stroke  of  the  piston,  according  as 

SM>re  or  less  power  is  demanded  of  the  engine,  -—  the  governor, 

With  extreme  sensibility,  determining  the  point  when  the  supply- 

of  steam  should  be  cut  off."  .  .  . 

**  Allow  me  to  read  to  the  Academy  a  brief  account  of  tlie 
Ck>rliss  engine,  by  one  of  the  most  eminent  of  British  engineers, 
^r.  J.  Scott  Russell,  which  must  needs  be  free  from  personal  or 
national  prepossession.  It  is  from  the  official  report  on  the  Paris 
XJniversal  Exposition  of  1867." 

It  is  proper  that  we  remark  that  Dr.  Gray  here  quotes  from  the 
lU^port  to  the  British  Parliament  of  Mr.  Russell,  who  was  specially 
delegated  by  the  government  of  Great  Britain  as  Commissioner  to 
tbe  Paris  Exposition.  Mr.  Russell  is  a  most  eminent  English  en- 
f^neer,  and  was  the  builder  of  the  Great  Eastern  steamship.  The 
liigfaest  competitive  honor  was  at  the  Exposition  unanimously  ac- 
corded by  the  international  jury  to  the  Corliss  engine  over  more 
tJian  one  hundred  competing  engines,  the  chefs  d^cmure  of  cn- 
ipne-btdlders  in  all  portions  of  the  civilized  world. 
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STEiat  ANI>  TES  BTE All' £11151X9^  <il» 

arm  liisfttctar  =af  therhisidry  of  the  ocoaakm;  but  fi9  0  pleaaing  illus- 
tnrtioti  of  the  harmony  which  niay  exist  between  the  highest 
order  of  meofaanieal  and  iATentive  geniua  and  delicate  literary 
taste;  It  is  no  small  corapHmont  to  tlie  democratic  spirit  of  the 
1^,  in  America  especially,  that  practical  life^  with  all  its  details 
of  hard  and  severe  labor,  is  not  necessarily  divorood  from  the 
sstbetical.  Mr.  €k)rliB8'  reply  ie  at  once  terse,  chaste,  and  logical . 
**  Mr.  President ;  Competitive  honors  are  the  reward  of  effort, 
stlonilated  by  rivalry  and  ambition.  Tim  honor  comes  from  gen- 
tiencn  who  scan  the  whole  field  of  science  and  art,  and  in  delib- 
erate council  make  their  awards  in  tlie  discharge  of  a  sacred  trust. 
To  this  consideration  I  add  the  historic  associations  connected 
with  the  American  Academy  of  Arts  and  Sciences,  and  the  scien- 
tific fiune  of  its  members;  and  I  receive  this  testimonial  with 
grateful  acknowledgment  of  a  distinguished  honor." 

The  United  States  Commissioners  to  the  Paris  Universal  Exposi- 
tion, 1867,  in  their  report  to  the  government  (pages  54,  55,  and  59 
of  vol.  4,  of  said  report),  say,  "  The  Corliss  Steam  Engine  Company, 
of  Providence,  B.  I.,  have  sent  a  thirty  horse  power  horizontal 
engine,  finished  with  all  the  mechanical  refinement  for  which  their 
works  are  justly  celebrated-/'  and  after  a  description  of  the  special 
points  of  superiority  of  this  machine  over  others,  add,   "In  a 
comparison  of  the  dificrent  classes  exhibited,  it  is  significant  to 
observe  how  minutely  its  features  have  been   copied  by  noted 
kdlders  of  other  nations,  as  indicative  of  the  esteem  with  which 
they  regard  its  novelties.     The  three  most  notable  copies  of  the 
Corliss  engine  principle  are  by  Messrs.  Hick,  Hargraves  &  Co., 
of  Bolton,  England;   Messrs.  Oebriider  Sulzer,  of  Winterthur, 
Switzeriand,   and  A.   Duvergier,   Lyons,   France.'^     Surely,   the 
compliment  of  being  thus  copied  by  these  eminent  foreign  builders 
ought  to  be  sufficiently  satisfactory  to   the  pride  of  the   great 
American  inventor ;  but  what  should  be  more  satisfactory  to  his 
pride,  as  it  is  in  itself  complimentary  to  the  high  honor  of  a  great 
numofacturer  himself,  is,  that  Mr.  Vandenkerchove,  of  Ghent,  Bel- 
gimn,  one  of  the  most  successf\il  engine  manufacturers  in  Europe, 
ifl^Qow  building  steam  engines  strictly  after  the  Corliss  pattern, 
from  designs  obtained  from  Mr.  Corliss  himself,  and  paying  there- 
for a  valuable  royalty. 

As  illustrative  of  the  delicate  and  profound  recognition  which 
g^os  sometimes  comAiands  of  appreciative  talent,  it  is  pleasant 
to  note  here  that  Mr.  Vandenkerchove  went  to  the  Paiis  Exposi- 
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pftMlel  lines  of' ttiev  railway  whfeh  tra^iises  it  are  so  extended 
a*  to  seem  tO' nearly  converge  at  the  farther  end.  This  hall  is 
r6|>lete  with  the^lnbbt  elaborate  and  effective  machinery  which  the 
carefiii  and  painstaking'  experience  of  twenty  years  in  the  mana- 
facture  of  the^  leMihg  engines  of  the  world,  and  the  most  subtio 
iB^nnHy,  have  tJoinbined  to  develop. 

Passing  through  this  long  avenue  of  machinery,  the  eye  con- 
stasftly  falls  npon  evidences  of  the  most  successful  adaptation  of 
tfi^^ns  to  ends  for  securing  the  greatest,  economies  of  labor,  as 
,  ^1^  as  the  gre^vtcst  porfeotion  In  the-  details  of  the  machinery^ 
oF  this  the  lar^t  works  in  the  world,  making  a  specialty  of  the 
manufacture  of  etcvfeionary  engines  and  boilers. 

Pursuing  the^  Hue  of  the  railway  we  reach  tlie  warcroom,  and, 
talring  position  upon  a  turn-table  ^irty  feet  in  diameter,  we 
fitid  upon  our  right  a  track  leading  into  the  iron  foundery,  where 
rnlmeneo  castinger  Are  made  (  in  front  of  us  the  track  leading  into 
the  "  erecting  shop,"  where  the  engines  are  put  together  previous 
to  being  shipped ;  and  on  the  left  a  track  running  into  the  boiler 
a&op,  but  on  the  way  crossing  another  turn-table,  by  which  direct 
eonnection  is  made  between  the  establishment  and  the  Boston  and 
Providence  Railroad,  and  the  Providence  and  Worcester  Railroad, 
by  which,  in  their  connection  with  other  railways,  the  establishment 
is  enabled  to  transmit  its  manufactures  to  the  remotest  parts  of 
the  land  without  change  of  cars. 

In  these  works  an  engine  of  five  hundred  horse  power  has 
hctely  been  built  in  six  weeks,  though  with  a  gear  fly-wheel  weight- 
ing twenty  tons,  turned  upon  its  face  with  the  accuracy  of  clock- 
work, and  finished  with  cogs  for  the  transmission  of  that  great 
power.  The  establishment  enjoys  the  distinction  of  having  made 
the  heaviest  spur  gear  ever  made  in  the  world,  —  that  of  the 
Wamsutta  Mills,  in  New  Bedford,  Mass.,  it  being  thiity  feet  in 
diameter,  twenty-fbur  inches  wide  on  the  face,  and  weighing,  when 
completed,  over  fifty  tons. 

It  is  safe  to  say  that  more  heavy  gearing  has  been  cut  in  this 
establishment* in  the  last  twenty  years  than  in  all  the  world  be- 
side; and  the  proprietor  is  now  (1871)  at  work  upon  new  and 
improved  appliances,  which  must  secure  to  him  in  the  future  that 
which  has  been  awarded  him  in  the  past,  the  leading  position  in 
this  important  bnknch  of  the  business. 

In  the  manllfhoture  of  steam  engines,  as  in  many  other  depart- 
ments  of   constructive  industry,  the  use  of  costly  special  ma- 
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naUTATIOIl   OF  THB  WORD  "  C*U0O.    — TBB   AKTIQCHT  Or  CALIOO-FBtimFO. 
FUDT'S    DEICBimOH     OF   TUB     BOTrTIAH    PKOCERS. — tB«    PBOCUa    VMD 


There  is  a  town  in  India,  !n  the  province  of  Malabar,  fte  terri- 
tory of  which  was  ^ven,  centuries  ago,  by  the  first  monarch  of  that 
province,  to  one  of  hi8  chiefs.  He  gave  to  rtist  chief  his  6w6rd, 
with  all  the  land  in  the  limits  of  which  a  cock  crowing  at  a  amall 
temple  could  be  heard.  This  formed  the  original  dominion  of  the 
I'aronri,  to  whose  ancestor  it  was  given,  and  was  called  CoHcoda, 
or  the  cock-crowing.  It  came  afterwards  to  be  called  OaKcut, 
where  large  quantities  of  cotton  goods  were  manufactured,  and 
were  imported  into  England  under  the  name  of  Cakco.  This  word 
is  applied  to  white  cotton  cloth  in  Engtaird ;  but  in  the  United 
States  it  is  given  to  all  colored  cir  printed  cotton  cloth.  In  France 
it  is  called  Tndienne ;  in  Italy,  Indiana  (tela),  indicating  the  coun- 
try  from  which  the  art  of  calico-printing  was  received  by  Euro- 
peans. 

Calico-printing  is  the  art  of  imptcaslhg  colored  patterns  or  de- 
signs on  white  cotton  cloth.  lidubtlcss  before  any  printing,  prop- 
erly so  called,  was  done,  cloth  Was  painted  by  band,  and  also 
woven  in  colored  designs.  Herodotus  speaks  of  a  people  on  the 
shores  of  the  Caspian  Sea  who  painted  the  forms  of  animals  on 
their  garments  with  vegetable  dye,  "They  have  trees  whoie 
leaves  possess  a  peculiar  property ;  they  redncc  them  to  powder, 
and  then  steep  them  in  water ;  this  forms  a  dye  or  coloring  mat- 
ter, with  which  they  paint  on  their  garments  the  figures  of  ani- 
(5M) 
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ikbibif^  ls^edifi^dlf''i»#  iftodehi  i  Indian  ^mIicmt  ill  ftho.pr^sftn^^ 
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and  afeo  aaciMt  B^lctt  of  ptoeiHod  doth  doTeittd>wi1ii<iii06t 
ilex  figures,  the  niBoation  of  wM6h'  must  hav«  required. tte 
3St  degree  of  inteUigenoe  aod  dldll; '  Among  otfier  ourioaitiai^ 
loanterpane  of  4^  state  bed  is  shown,  six  3ranls  long  and  dme 
1,  which  ttkVL^  kave  taken  aiUfettme  toiezecate,  oa  their  plam 
>p1ying  the  inekeMI  ^wax  With  a  pendl.  •  i  Modes  of  printiag 
or  to  those  practised  in  India  hare:  been  long^  known  in*  Asia 
IT  and  in  tiie  Levatft,  also  in  China.  -The  cdttons  iuidna» 
B  of  the  Chinese  are  renowned  4di  over  the  wtorld.  They  eo^ 
tlso  in  making  flowered  satins,  and  ether  silk  stafis,  whidi 
time  immemorial  have  attracted  the  meichants  of  Asia*-  ■ 
om  India  the  art  of  callcoupridting  Was.introdaosd  into 
pe;  some  towns  in  FrMM^pirticolarly  became  oelebrsted^ 
are  so  still,  for  printed  cottohs  of  brilliant  and  fast  colons 
art  was  introduced  into  Engiaiid  in  the  year  1696.  But  it 
not  till  after  the  middle  of  this  k»t  centufy,  about  1T68,  that 
o-priuting  Was  commenced  -in  Laneaahire^'  fdiere  it  now  eoa- 
bes  one  of  the  most  interesting  and  productive  braneheso^ 
ish  industry.  The  introduOtiofi:  of  calico  into  England  en- 
tered great  opposition  from  the  silk^weavors,  who  often  as- 
i  in  a  riotous  manner  the  East  India  House,  because  the  corn- 
imported  the  chintees  of  Malabar.  -  The  government  yielded 
e  remonstrances  of  the  silk  trade/  and  impdsdd  heavy  daties 
tdian  calico,  aiid  aftelrwards  ^ohibited  the  importation  tdto* 
et.  ■       ■  •     • 

the  year  1720  the  Wearing  of  all  printed  calico  wliataoevw 
prohibited  by  a  new  law,  passed  in  •  order  to  qniot  the  clamor 
e  woollen  and  silk  manufactitreni.'  l\.'n  years  later  Parliament 
litted  the  manufacture  and  wearing  of  printed  cloth  made  of 
m  weft  and  linen  warp,  imposing  on  St  a  duty  of  sixpence  the 
re  yard.  In  1774,  after  a  tnoM  expensive  aipplioation  td  Par- 
3nt,  cloth  made  entirely  of  cotton  was  allowed  to  be  printed 
T  certain  burdensome  rcstrietions,  though  cottoii  cloth  was 
1  better  suited  for  printing  than  mixed  webs  of  cotton  and 
t,  which  received  the  colors  unequally,  owing  to  the  unequal 
etion  of  these  two  Ihbrics  fbr  dyes.  Calico-printing  in  Eng- 
continued  fe^be  l^e  sfKbject  of  oppressive  laws  till  the  year 
,'^eu  th^  Wt^  alt  repealed  ;''afid"the!  basineassi  loft  to  its 
M  d^^lo]p4Wtirti  ili&dsi'ths  tast«,  akiHAwA^2«fri^^<^J^'  onul- 
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iffibag,  <  n^mbUeT  oloih  k,  die  mote  U^  k  wHi  refloot  from  its 
«fuAca,  and'the  aoi^  brilliaut  will  be  the  color  of  its  dyes, 
nioagb  for  djelag  purposes  wbHeness^  is  not  idways  an 'essential 
peiDt$  wbat  is  essential  is  the  remoral  of  oertaan  substances 
which  exist  in  the  fibre,  and  are  ini^ucal  te  the  entrance  of  the 
dje^  If  light  and  bright  shades  aoe  required^  it  is  necessary  also 
that  the  fabric  abould  be  free  £rom  the  duU-gwgr  color  naturally 
Wonging  to  it }  but  for  dark  and  hc^vy  odors  this  »  not  neoesssr 
Tf.  In  any  kia4  of  dyeing,  where  part  of  the  fabric  is  intended  to 
■eaaain  white,  as  4n  cueing  after  printing,  both  points  must  hare 
cateful  attention ;  iixe  cloth  must  be  a  good  white,  and  free  from 
all  Jbreign  mattere>  because  otherwise  tbe  white  parts  would  be* 
come  tinged  with  the  dye,  and  it  would  not  be  .possible  to  restore 
the  white  to  hs  original  briUiancy>  witlKNit  at  ithe  same  time  injur- 
fog  the  colored  parts  of  the  design*  .80  that  Ueachiog  for .  print- 
ing is  a  most  diQcnit  part  of  the  art,  and  requires  the  greatest 
case  and  skill  to  accomplish  it  in  a  satasfactory  manner. 
-  The  first  operation  in  bleaching  cotton  doth  is  atapin^  or  toeiUng 
out.  It  is  placed  for  a  number  of  hours  in  cold  or  tepid  water  { 
ihis  is  sometxmos  oalled  the  roi  tieepy^xid,  very  heavy  goods  are 
wetted  out  with  boiling  water.  The  object  of  this  stcoping  is  to 
femove  the  dirt  and  greasy  matters  and  metaliio  particles,  which 
ha)re  accumulated  upon  it  in  the  course  of  gathering,  packing,  and 
storing  tibe  cotton,  and  manufiEtcturing  it.  The  goods  are  then 
thoroughly  washed  from  this  steep  in  the  dashrwheel,  or  tramped 
in  water,  and  then  washed  by  rinsing  them  through  water  with  the 
kands :  they  ave  then  ready  for  the  boiler. 

The  next  step  in  the  bleaching  process  is  called  botoking  or 
hxning.  The  b<Mvking  apparatus  is  a  large,  egg«haped  caldron, 
with  a  fiailse,  flat  bottom,  placed  a  little  above  ^the  rounded  true 
one,  to  protect  this  dotli  from  all  danger  of  being  scorched  by  the 
fire.  Through  the  centre  of  this  &]so  botteon  a  pipe  rises  from 
near  the  real  bottom  to  a  short  distance  above  the  top  of  the  cal- 
dron. The  bdler  being  filled  with  goods,  and  supplied  with  a 
proper  quantity  of  the  detergent  liquid,  is  securely  covered  with  a 
dome-shaped  lid.  AVlien  the  boiling  becomes  active,  the  steam 
iiirces  a  constiAt  stream  of  liquid  up  the  central  pipe,  causing  its 
constant  overJotw,  whereby  the  goods  axe  constantly  wetted  and 
soaked  with  the  boiiing4iot  ley  of  lime.  The  action  of  the  lime 
lahleadnngifli pimply  aprepamtory  one ;  it  pn^pares  the  way  for 
Ite  aoda^ishyiioftenifigf  tiid  matters  to  be  removed  t.]>ut  it. actualtjr 
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Tbmovee  Tcry  little  niarc  than  a  similar  b'oiHng  )ai.4iDt)il^litcr  wduM. 
The  goods  are  then  washed  from  the  boil,  and  allolirod  to  dnihi> 
the  drailiing  being  faeilitated  by  pouring  hot  water  upon  tlicm^ 
they  are  then  hanked  up,  taking  out  all  the  twists,  and  laid  into  vats 
of  bleaching  liquor  as  loosely  as  possible.  Whcia  tiie  cloth  has 
been  allowed  to  steep  in  the  bleaching  liquor  fbr  some  hours,  it  Is 
again  washed  oat,  and  subjected  to  the  souring  process.  The 
passing  of  the  goods  through  the  8our$  takes  i>ut'  any  lime  that 
may  have  become  fixed  upOn  the  cloth,  either  cfaeiHically  or  me- 
chanically. It  decomposes  the  lime  soaps  by  taking  the  lime  from 
the  fatty  matter,  the  fatty  matter  yet  adhering  to  the  cloth,  but  in 
an  altered  or  acidified  state,  in  which  it  is  easily  acted  on  and  dio- 
solved  by  soda-ash. 

After  washing  out  of  the  sours,  the  cloth  is  subjected  to  boiling 
heat  for  several  hours  in  alkaline  ley  made  of  cmdo  soda.  The 
goods  are  again  rinsed,  and  finished  by  a  steep. for  an  hour  ki 
vitriol  and  water.  By  these  means  all  oily  and  resinous  matters^ 
particles  of  iron  or  iron  rust,  all  foreign  substances  usually  found  in 
good  cotton,  are  removed. 

"  There  are  very  few  dyenstufis  ci4[>able  by  themselves  of  im- 
parting to  cotton  colors  of  sufficient  lustre  and  durability  com- 
bined. They  are  rendered  fast  as  well  as  brilliant  by  the  inter* 
vcntion  of  certain  substances,  which,  in  consequence  of  their 
attraction  for  the  cloth  and  the  coloring  matters,  form  a  bond  of 
union  between  the  two,  and  aro  on  that  account  sometimes  called 
bases,  and  at  other  times  mordants,  from  their  taking  firm  hold  of 
or  biting  the  dyes.  These  intermediate  eubstatices,  though  color- 
loss  themselves,  possess  the  power  of  modifying  the  color  of  the 
dye,  or  of  producing  from  the  same  dye-stuff  difierent  tints ;  ao 
that  a  piece  of  white  cloth,  after  being  imbued  with  various  mor- 
dants, will  assume  various  colors  in  a  single  dye  vat.  '  Thus,  if 
white  cotton  be  impressed  with  tlio  mordant  of  acetate  of  alumina 
in  one  set  of  lines,  with  that  of  acetate  of  iit>B  :in  a  second,  taiA 
with  a  mixture  of  these  two  mordants  in  a  third,  dn  being  exposc^d 
•to  the  madder  bath  for  a  proper  time,  it  will  booome  permanency 
printed  in  red,  black,  and  chocolate  stripes.'*  '       '  :  i 

In  calico-printing  it  is  necessary  that  the  mordant  should  be  ap- 
plied only  to  certain  parts  of  the  cloth,  tlie  rcmainiiig  part  either 
being  left  white,  or  occupied  by  some  other  mordanA  or  color. -;.  ]f^ 
however,  ia  drop  pf  mordant  in  its  fluid  state  bo  applied  to  a  piece 
H^fok>ih,  it  q>rpids  in  a  circular  fbkm  Mi  l^ouAiho  svse  of  tte 
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drop,  but  not  in  an  equable  manner.  This  inclination  of  liquids 
to*8pread  beyond  the  limits  of  their  first  application,  is  overcome 
by  thickening  them  with  various  substances,  such  as  gum,  flour, 
sugar,  molasses,  glue,  starch  of  potatoes,  of  rice,  and  of  sage. 
These  thickeners  constitute  a  great  item  of  expense  in  calico- 
printing;  as  the  large  quantities  of  these  substances,  which  are 
derived  for  the  most  part  from  articles  of  human  food,  after  hav- 
ing accomplished  their  purpose,  are  a  complete  loss.  The  thicken- 
ing of  mordants  and  colors  is  one  of  the  important  operations  in 
calico-printing  ;  on  this  so  much  depends  in  the  way  of  obtaining 
good  results  that  it  may  be  considered  as  the  most  important  part 
of  color-mixing  ;  and  that  a  color-mixer  will  be  good,  bad,  or  in- 
different, as  he  instinctively  perceives  the  importance  of  this 
branch  of  his  art,  and  is  successful  in  carrying  it  out.  While 
most  of  the  other  substances  employed  in  this  work  leave  some 
traces  of  themselves  on  the  finished  product,  the  gum,  starch, 
flour,  etc.,  used  as  thickeners,  are  only  temporary  in  their  applica- 
tion, and  have  to  be  all  removed  before  the  colors  are  finished. 

When  the  cotton  goods  are  properly  prepared  by  calendering 
and  bleaching,  and  the  mordants  thickened  and  mixed  with  colors, 
they  are  ready  for  printing.     There  are  several  mechanical  modes 
of  printing  calico.     (1.)   The  old  method  of  printing  by  blocks  is 
still  in  use.     The  blocks  are  generally  made  of  sycamore  wood, 
about  ten  inches  long  and  five  inches  wide,  with  an  arched  handle 
on  the  back.     The  face  is  either  cut  in  relief  into  the  design  re- 
quired, or  the  same  object  is  obtained  by  means  of  slips  of  copper 
inserted  edgewise,  filed  down  and  polished,  to  secure  equality  of 
impression  in  the  several  lines.     This  renders  them  more  durable, 
as  frequent  applications  diminish  the  distinctness  of  outline  of 
their  designs  or  figures.     Calico-printing  by  hand  is  performed  by 
applying  the  face  of  the  block  first  to  the  coloring  material  and 
then  to  the  cgtton  cloth  spread  on  a  smooth  table  covered  with  a 
blanket ;  the  impression  is  transferred  to  it  by  striking  the  block 
with  a  light  mallet.     A  second  and  third  color  is  applied  to  the 
cloth  by  using  a  second  or  third  block,  so  engraved  as  to  fill  in 
the  vacancies  left  by  the  preceding.     This  method  involves  great 
cost  of  labor,  and  is  attended  with  irregularities  in  the  execution 
of  the  work. 

(2.)  The  usual  block-printing  method  was  to  a  great  extent 
superseded  by  the  Perrotine,  a  machine  of  most  novel  and  elegaijt 
description,  the  invention  of  M.  Perrot,  of  Rouen.     "  Three  thin 
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An  g^ds  after  being  printed  mast  be  placed  in  a  hot-air  cham- 
ber before  having  their  colors  brought  up  in  the  dye-house.     But 
as  more  of  the  thickened  mordants  have  been  applied  to  the  cloth 
than  can  be  absorbed  and  retained,  it  must  be  subjected  to  a  pro- 
cess of  cleansing.     This  cleansing  cannot  be  accomplished  by  a 
mere  washing  with  water,  as  the  excess  of  mordant  liberated  from 
one  part  of  the  cloth  would  be  absorbed  by  another,  where  the 
design  required  a  white  or  colorless  part,  or  in  the  case  of  differ- 
ent mordants  being  on  the  same  piece  of  cloth,  they  would  inter- 
mix, and  spoil  one  another.     It  became  necessary,  therefore,  to 
find  some  fluid  in  which  the  cloth  could  be  washed  from  the  excess 
of  mordant  and  the  useless  thickening  matter,  which  at  the  same 
time  should  prevent  the  loose  mordant  from  fixing  itself  on  any 
part  of  the  fabric.     Such  a  fluid  was  found  in  a  mixture  of  hot 
water  and  cow-dung.     The  dunging  of  printed  goods  has  been 
regarded  as  one  of  the  very  important,  though  mysterious,  pro- 
cesses in  calico-printing.     The  heat  of  the  cleansing  liquor  and  its 
strength  must  vary  with  the  styles  of  work,  and  be  skilfully 
adapted  to  them.     Too  high  a  temperature  and  too  much  dung  are 
injurious  to  delicate  colors,  such  as  the  pinks  and  the  yellows ; 
colors  thickened  with  starch  require  a  higher  temperature  than 
those  thickened  with  gum.     The  cloth  should  never  be  allowed  to 
stop  for  a  moment  in  its  progress  through  the  dung-bath,  for  the 
part  in  contact  with  the  surface  of  the  water  would  run,  aud  cause 
a  line  mark  across  the  cloth. 

The  goods  must  then  be  washed  in  the  dash-wheel,  or  passed 
through  a  rinsing  trough ;  then  winched  tlu'ough  a  fresh  dung- 
cistern  at  a  lower  degree  of  temperature ;  then  washed  again. 
They  are  then  ready  for  the  dye-bath. 

There  are  several  different  styles  of  work  in  the  process  of 
calico-printing,  each  of  which  requires  a  diffierent  method  of  ma- 
nipalation. 

(1.)  The  madder  style,  to  which  the  best  chintzes  belong,  in 
vbich  the  mordants  are  applied  to  the  white  cloth,  the  colors  be- 
ing afterwards  brought  up  in  the  dye-bath.  On  those  portions  of 
^e  cloth  on  which  the  moroant  is  implied  tbe  coloring  attaches 
Itself  in  a  durable  isanner ;  but  on  the  uhmoiMimted  portions  the 
<^o1or  is  feebly  itteohed,  so  that  it  may  be  wholfy  removed  by 
^ashing,  either  Ifpc  W(Asp  tod  iMet,  iii  amirtove  of  fartn  and  water, 
<>r  in  a  dilute  sqIIM  Of  oblorlde  of  nnM. 

<%,fT       .  ;  -  
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(2.)  The  padding  ityle,  in  which  the  wholo  anrface  of  the  calico 
is  imbaed  with  a  mordant,  on  which  afterwards  different  colored 
figaree  may  be  raised  b;  the  topical  ^plication  of  other  inor> 
dants,  joined  to  the  action  of  the  dye-bath. 

(3.)  The  resist  style,  where  the  white  cloth  is  impresBed  with 
figures  in  resist  paste,  which  will  protect  the  parts  it  covers  from 
receiving  any  color,  and  afterwards  subjected  to  a  cold  dye,  as  the 
indigo  vat,  and  then  to  a  hot  dye-bath,  with  the  effect  of  producing 
white  or  colored  spots  on  a  blue  ground. 

(4.)  The  discharge  style.  The  object  of  this  style  of  work  i» 
the  prodnction  of  a  white  or  colored  figure  on  a  colored  ground. 
This  is  accomplished  by  printing  on  the  cloth  already  dyed  or  mor* 
danted  a  substance  ccilled  the  discharger,  which  has  the  property 
of  decomposing  either  the  coloring  matter  or  the  mordant. 

(5.)  The  China-blue  style,  which  requires  very  peculiar  treat- 
ment, and  is  practised  with  one  coloring  matter  only,  namely,  in- 
digo. The  di&ercnt  shades  of  blue  are  secured  by  first  printing 
with  indigo  in  its  insoluble  state,  and  then  reducing  this  to  the 
soluble  state,  and  dissolving  it  on  the  cloth  by  immersing  it  in  cer- 
tain chemical  preparations. 

AU  these  different  styles  require  a  complicated  process  peculiar 
to  each.  The  art  of  calico-printing  has  been  carried  towards  per- 
fection by  the  exercise  of  the  highest  mechanical  ingenuity,  the 
cultivated  taste  of  the  best  artists,  and  the  talent  of  tiie  most  dis* 
tingnished  chemists.  "  It  is  curious  to  consider  the  great  variety 
of  taste  the  calico-printer  is  obliged  to  consult.  As  articles  of 
dress,  his  goods  are  to  be  worn  by  the  half-clothed  savage,  fond 
of  a  display  of  gaudy  colors ;  they  are  to  please  the  refined  tastes 
of  civilized  nations,  of  the  women  of  Eastern  harems,  and  the 
wives  of  African  kings.  Almost  every  country  is  a  customer  for 
these  goods,  and  each  demands  peculiar  styles,  patterns,  and 
colors." 
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Cheap  traosportation  is  the  ioBtrnmeiit  and  the  teat  of  civilized 
progress.  In  proportion  as  men  can  travel  quickly,  and  easily, 
and  cheaply,  and  can  carry  goods  and  materiale  quickly,  and  easily, 
and  cheaply,  very  nearly  in  that  proportion  do  wealth,  and  intel- 
ligence, and  happiness  —  that  is,  civilization  —  advance. 

In  this  branch  of  improvement  railroads  ai'e  the  moat  recent 
forward  steps  ou  land,  as  steam  vessels  are  at  sea.  In  railroad 
improvements,  the  latest  step  is  the  adoption  of  very  narrow 
gaag;es  ;  and,  last  of  all,  a  i-ecently  organized  American  company — 
ttie  Peteler  Portable  Railroad  Company  —  have  in  one  singularly  in- 
genions  step  completed  a  circle  of  improvements  by  combiniug 
the  vast  economy  of  power  which  railways  afford  with  a  cheap- 
uees  greatly  beyond  that  of  a  horeo  and  cart,  and  an  ease  and 
iinickness  of  use  which  makes  a  railroad  train  almost  ae  bandy  as 
1  wheelbarrow. 

A  brief  outline  may  be  given  of  the  course  of  this  return  to 
features  of  railway  history  nearly  three  hundred  years  old,  while 
J«t  the  modem  improvements  in  railroad  construction  prevent  thia 
Return  from  being  a  retrograde. 

The  first  ancestor  of  the  railway  was  the  tramway,  which,  as 
Its  descriptioQ  will  show,  was  a  good  deal  more  like  the  Portable 
^*>lroad  of  to-daj  Uian  any  of  the  intermediate  generations.    Thia 
(6*8) 
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is  according  to  tliat  law  which  recent  physiologists  call  "  rever- 
sion/' according  to  which,  in  any  generation  of  men  or  animals, 
there  may  crop  out,  as  it  were,  some  trait  which  had  been  hidden 
perhaps  for  a  century,  but  had  been  distinct  in  remote  progenitors. 

Tramways  were  first  introduced  in  the  coal  mining  districts  of 
the  north  of  England  probably  between  the  years  1602  and  1649, 
that  is,  under  James  I.  or  Charles  I.  They  consisted  of  parallel 
lines  of  wooden  trams,  or  beams,  pinned  down  to  the  ground,  and 
with  flanges  on  these  trams,  not  on  the  wheels.  Coal  wagons  were 
drawn  to  and  fro  al6ng  these  flanged  trams  from  the  coal  pits  to 
the  shipping  ports  on  the  Rivers  Tyne  and  Wear.  Rent  was  paid 
to  the  owners  of  the  lands  over  which  these  tramways  were  laid, 
and  this  rent  was  called  way-leave  —  a  term  still  used  in  that  region 
for  land  damages  for  railroads.  Roger  North,  writing  in  the  year 
1676,  describes  these  tramways  thus :  **  The  manner  of  the  car- 
riage is  by  laying  rails  of  timber  from  the  colliery  down  to  the 
river  exactly  straight  and  parallel ;  and  bulky  carts  are  made  with 
four  rowlets  fitting  these  rails,  whereby  the  carriage  is  so  easy 
that  one  horse  will  draw  down  four  or  five  chaldron  of  coal.'* 
Along  one  of  these  colliery  tramways  the  English  cannon  were 
posted  at  the  battle  of  Prestonpans,  won  by  the  Young  Pretender 
and  his  Highlanders  over  Sir  John  Cope  in  the  year  1745. 

The  first  use  of  iron  on  these  tramways  was  by  nailing  down 
iron  plates  on  the  timbers,  to  protect  them  where  they  wore  out 
fastest.  The  first  iron  rails  were  cast  at  Coalbrookdale  in  176T, 
to  keep  the  furnaces  going  in  a  slack  season.  They  were  bars, 
five  feet  long,  four  inches  wide,  and  an  inch  and  a  half  thick,  and 
whenever  the  price  of  iron  should  rise,  they  were  to  be  taken  up 
again  and  sold.  All  iron  rails  were  cast  until  Birkenshaw  intro- 
duced rolled  wrought  iron  rails  in  1820.  Horse  railroads  were  in- 
creasing in  numbers  in  England  —  five  having  been  chartered  by 
Act  of  Parliament  in  1805,  sixteen  in  1815,  and  thirty-two  in  1826 
—  when  the  locomotive  was  first  successfully  constructed  by  Ste- 
phenson in  1829. 

The  width  of  the  tramways  was  about  4  feet  8 J  inches,  because 
that  happened  to  be  the  usual  width  of  the  wagon  tracks  in 
that  region.  The  same  width  was  naturally  adopted  for  the  first 
railroads,  and  has  ever  since  been  used  on  more  roads  than  any 
other  in  most  parts  of  the  railroad  worid.  Fourteen  other  widths 
are  known  to  have  been  used, — firom  seven  feet  (on  an  English 
line,  the  Oreat  Western)  down  to  two  feet  (on  the  now  famous 
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little  Festiniog  Railway  in  Wales).     The  Spanish  roads  have  the 
elaborate  fractional  width  of  5  feet  5^|  inches. 

The  Festiniog  Railway  is  that  whose  construction  and  operations 
are  most  nearly  like  the  Portable  Railroad  of  the  Peteler  Portable 
Railroad  Company.  It  was  built  to  haul  slate  from  a  Welsh 
quarry  down  to  a  seaport,  and  has  been  running  for  nearly  foily 
years,  by  horse  power  until  1865,  when  locomotives  were  placed 
on  the  road,  and  with  so  much  success,  as  to  economy  and  efficiency, 
as  to  have  of  itself  alone  practically  decided  the  narrow-gauge 
question. 

Some  occasional  discussion  of  this  comparatively  new  idea  of 
very  narrow  railways  has  taken  place  during  the  last  year  or  two 
in  the  United  States ;  and  here,  as  well  as  in  Europe,  a  number  of 
permanent  steam  railroads  on  a  similar  plan  are  in  process  of  or- 
ganization or  construction.  There  is  required,  however,  every 
year,  an  immense  mass  of  transportation  and  excavation,  for 
which  a  permanent  railway  is  not  wanted.  This  is  at  present  exe- 
cuted by  the  old-fashioned  means  of  wheelbarrows,  carts,  or  wag- 
oning, and  it  is  for  the  economical  and  rapid  performance  of  this 
work  in  particular  that  the  portable  cars  and  track  of  the  Peteler 
Portable  Railroad  Company  are  peculiarly  adapted. 

Such  cases  are  —  the  transport  of  stone,  brick,  and  timbers  from 
a  quarry  or  dock  to  a  building ;  filling  up  low  grounds ;  levelling 
and  embanking  for  wagon  roads  and  railroads  ;  building  mill-dams  ; 
working  peat  bogs  ;  sanding  cranberry  meadows  ;  building  levees ; 
running  brick-yards  ;  filling  ice-houses  ;  many  portions  of  military 
transportation  ;  for  excavating  and  hauling  at  quarries,  iron  mines, 
coal  mines,  marl  pits,  giavel  pits,  etc. ;  for  levelling  and  filling 
In  the  grading  of  public  parks,  cemeteries,  and  other  large  areas  ; 
for  the  heavy  hauling  at  rolling-mills,  foundcries,  boiler-shops,  and 
other  large  iron  works  ;  at  lime-kilns  ;  in  digging  for  large  cellars, 
excavating  for  gas-holders,  etc.,  etc. 

The  statistics  do  not  exist  for  estimating  the  quantity  of  such 
work  which  is  every  year  executed  in  the  United  States,  either  by 
number  of  .men,  or  horses,  or  vehicles  employed,  or  by  number  of 
cubic  yards'  or  tons'  weight  moved.  But  an  estimate  of  what  may 
be  expected  from  one  single  item  of  the  above  list  will  sufficiently 
indicate  the  vastness  of  the  total.  Mr.  H.  V.  Poor,  a  most  expe- 
rienced and  sober  statistician,  and  a  first-class  authority  on  the 
railroads  of  the  United  States,  calculates  that  new  railroads  have 
been  built,  during  the  last  twenty  years,  in  this  country,  at  the  rate 
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of  two  thousand  miles  a  year ;  that  this  is  to  be  three  thousanc 
miles  a  year  hereafter,  and  more  too ;  that  the  whole  length  of  rail- 
roads now  in  operation  in  the  United  States  is  (on  January  1, 1870) 
forty-seven  thousand  miles ;  and  that  it  will  take  at  least  two 
hundred  and  fifty  thousand  miles  more  of  railways  to  supply  even 
moderately  the  whole  of  the  United  States. 

Now,  if  we  imagine  the  quantity  of  hauling  required  for  the 
deep  cuts  and  high  embankments  that  must  be  made,  for  the  tim- 
ber, stone,  and  iron  that  must  be  hauled  for  the  superstruetureSi 
bridges,  etc.,  for  this  distance  of  two  hundred  and  fifty  thousand 
miles,  which  is  more  than  nine  times  the  distance  around  the  world, 
and  if  we  add  some  imagination  of  the  further  mass  of  heavy  ex- 
cavating and  hauling  required  in  all  the  mining,  banking,  filling, 
and  other  earth  work  of  the  United  States,  —  which  will  be  fai 
greater  in  the  total  than  this  railroad  item,  —  although  we  shall 
have  no  arithmetical  figures  for  a  result,  it  is  impossible  not  to  be 
convinced  that  the  whole  work  laid  out  is  enormous  to  a  degree 
even  beyond  the  intelligent  grasp  of  the  mind.  It  follows,  of 
course,  that  the  invention  which  diminishes  the  labor  and  cost  of 
all  this  drudgery,  directly  and  very  greatly  increases  the  sum 
of  human  wealth  and  happiness. 

An  easy  comparison  will  show  how  greatly  the  Portable  Bail< 
road  does  diminish  this  cost  and  labor.  One  horse  and  man  on 
the  Portable  Railroad  can  move  at  least  five  cubic  yards  of  earth. 
This  would  be  from  ten  to  fifteen  ordinary  cart  loads,  for  in  prac- 
tice, one  cubic  yard  makes  about  three  horse-cart  loads  ;  the  same 
quantity  makes  sixteen  average  wheelbarrow  loads.  One  man 
alone,  with  one  of  the  smaller  sizes  of  portable  cars  and  track, 
can  move  a  half  cubic  yard  of  eailh,  equal  to  eight  wheelbarrow 
loads.  Therefore  the  Portable  Railroad  enables  one  man  to  do 
eight  men's  work,  and  enables  one  man  and  horse  to  do  the  work 
of  at  least  ten  men,  ten  horses,  and  ten  carts.  It  is  easy  to  com^ 
pute  the  saving. 

"  Portable "  is  the  most  important  idea  in  this  latest  of  the 
railroads  ;  for  it  can  be  carried  hither  and  thither,  laid  down,  used, 
picked  up,  and  carried  away  again,  almost  as  fast  as  the  field 
telegraphs  that  have  played  so  important  a  part  in  the  military 
campaigns  of  the  last  twenty  years.  The  track  is  manufactured 
in  twenty-foot  sections,  hitching  strongly  and  securely  together 
at  the  end  by  means  of  a  hook-and-eye  contrivance.  The  neoes- 
sary  short  lengths,  turn-outs,  single  and  double  conres,  frogs, 


jrries  road,  cars,  and  all,  and  a  flying  bridge  is  ready  for 
id  small  rivers.  A  single  railroad  car,  or  three  two4iorse 
in  easily  transport  the  whole  track  and  fixtures  of  a  Porta- 
oad  a  thousand  feet  (about  one  fifth  of  a  mile)  long, 
extents  which  are  owned  by  the  Peteler  Portable  Railroad 
r  are  two  in  number,  one  covering  the  track,  and  the 
)  peculiar  dumping  car  which  is  used  with  the  road,  and 
of  itself  an  ingenious  and  efiScient  contrivance  for  han- 
ivy  materials.  The  car  used  for  earth  only  requires  that 
ihall  be  lifted  two  feet  eight  inches  from  the  ground,  in- 
five  or  five  and  a  half  feet,  into  an  ordinary  car  or  cart 
Vny  man  who  has  ever  shovelled  one  load  of  earth  into  a 
readily  see  what  a  relief  and  saving  it  is  to  cut  down  by 
hoisting  of  the  whole  load.     For  materials  like  timber, 

stone,  which  will  stack  closely,  this  item  of  convenient 

becomes  still  more  important,  the  platform  for  this  pur- 
ig  only  ten  inches  from  the  ground, 
alculated  from  the  results  of  the  work  thus  far  done  by 
ible  Railroad,  that  the  saving  it  secures  on  heavy  pieces 
>ortatiou  is  from  half  to  three  fourths  of  the  time,  and 

quarter  to  one  half  of  the  money,  that  would  be  required 
id  methods.  As  in  fixed  railroads,  these  savings  may  he- 
re or  less,  by  virtue  of  some  local  peculiarity.  Thus,  if 
nd  traversed  be  of  a  suitable  slope,  the  cars  can  be  car- 

^&y  hy  gravity  alone,  and  then,  of  course,  so  much  of 
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Mass.,  and  at  Westbrook,  Conn.,  where  the  ground  was  so  soft  thai 
the  horse  used  had  to  wear  what  may  be  called  mud  snow-shoes, 
made  of  board,  the  Portable  Railroad  —  with  one  horse  and  six 
cars  —  did  the  work  with  a  speed  sometimes  thirty  times,  and 
never  less  than  twenty  times,  as  fast  as  a  wheelbarrow  force  could 
have  done  it.  A  canal  and  railroad  contractor  in  Indiana  wrote 
that  he  was  embanking  and  excavating  at  one  third  the  cost  uf 
using  horse-carts.  Dacey  &  Co.,  contractors  on  the  Gape  Co  J 
Railroad,  upon  a  careful  and  extensive  trial,  moved  a  thousand 
cubic  yards  a  month  more  with  a  portable  track  and  cars  than 
with  an  ordinary  train  and  track  of  2J  yard  rotary  cars,  worked 
with  an  equal  gang.  Mr.  Whyte,  who  hired  twenty  cars  and  fif- 
teen hundred  feet  of  track  to  make  excavations  for  his  great  gas- 
tank  for  the  New  York  Mutual  Gas  Company,  reported  that  he 
had  saved  fifty  per  cent,  on  his  contract  in  consequence.  A  Con- 
necticut cranberry  man,  Mr.  Bill,  of  Lyme,  wrote  that  he  had  been 
sanding  a  cranberry  meadow  a  mile  long  with  the  portable  track, 
and  that  it  enabled  him  to  do  the  work  for  one  third  of  what  it 
must  have  cost  in  any  other  way,  and  that  his  saving  on  that  one 
job  would  "pay  for  the  cars  and  track  twice  over."  Town  Road 
Superintendent  Seymour,  of  Hingham,  Mass.,  found  that,  even  at 
short  distances,  such  as  three  hundred  feet,  he  saved  one  fourth 
the  cost  of  wheelbarrow  hauling,  and  one  third  over  that  of 
carting. 

A  long  list  of  similar  statistics  might  be  reported  from  docu- 
ments on  record,  not  to  mention  the  numerous  general  statements 
of  '*  saving  both  time  and  money,''  "  having  a  decided  advantage 
over  horses  and  carts,''  and  the  like. 

Perhaps  the  most  interesting  illustration  of  the  flexibility  of  the 
Portable  Track  was  shown  in  a  job  of  city  filling  at  Boston,  where 
it  was  found  that  wheelbarrow  work  was  slow  and  expensive  be- 
yond endurance,  and  where  horse-carts  could  not  go.  The  gravel 
used  in  this  work  was  to  be  filled  in  from  six  to  eighteen  feet  deep, 
in  a  low  and  ill-drained  part  of  the  city,  built  over,  however,  and 
where  the  houses  were  to  be  raised  to  the  new  level,  and  the  fill- 
ing dropped  and  packed  in,  as  the  case  might  be,  in  side  streets, 
alleys,  back  yards,  and  cellars,  at  all  sorts  of  depths.  It  was, 
however,  found  that  the  road  was,  one  might  almost  say,  as  flexi- 
ble as  a  string ;  it  twisted  and  squirmed  up  and  down,  and  in  and 
out,  round  corners  and  through  back  gates  and  cellar  doors, 
searching  out  one  hollow  after  another^  ever  and  aaon  being  picked 
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np  and  carried  in  at  a  n«w  place  uA»f  carry  the  hose  at  a  fire, 
imtil  the  whole  vaa  Buccoiifiilly  acconptiBhed,  and  at  the  rate  of 
tiiree  hundred  cubic  yac^B  a  day  to  twenty  men,  too  ;  being  fifteen 
cubic  yards,  equal  to  tUrty  heavy  cart  loada,  per  man. 

It  is  scarcely  odolbBary  to  say  that  a  mode  of  transporting 
which  possesses  at  oBce  more  than  the  adaptability  of  a  man  with 
a -wheelbarrow,  at  half  the  oost;  more  than  the  wholesale  econ- 
omy of  a  railroad  .giavel  train,  wfthout  ita  burdensome  perma- 
nency ;  which  can  go  where  man  and  horse  cannot ;  which  can- 
not be  disaUed  l^  rain,  flood,  sand,  or  mud ;  and  which  can  be 
laid  down  in  an  hour  and  removed  in  fifteen  minutes,  without 
leaving  a  remnant  or  trace  of  its  presence,  is  the  very  beau-ideal  of 
a  tnoBportation  system.  The  credit  of  the  inventions  which  are 
onitsd  in  the  Portable  Railroad  enterprise  is  due  to  a  Bavarian 
engineer  officer,  Herr  Peteler.  During  the  military  operatioDs  of 
-the  &mouB  campaign  which  was  closed  by  the  decisive  defeat  of 
the  Austrian  army  at  Sadowa,  in  1866,  there  aroae  a  necessi^  for 
quickly  filling  in  an  area  of  marshy  ground.  The  means  were  not 
at  first  foiihcoming,  but  Herr  Peteler  quickly  conceived  the  idea 
of  the  movable  narrow  tramway,  the  lig^t  cars,  and  the  track- 
raft  which  was  to  carry  them  over  the  morass.  The  necessary 
woodwork  was  extemporized,  and  the  filling  executed  with  unpre- 
cedented quickness.  The  efficiency  of  the  plan  was  thus  proved, 
and  the  inventor  proceeded  to  develop  and  complete  its  adaptation 
to  civil  as  well  as  military  operations.  When  his  inventions  were 
complete,  he  went  on  to  Introduce  them  in  Europe,  and  intmsted 
his  brother,  Mr.  Alois  Petcler,  with  the  husiucss  of  bringing  them 
into  use  in  America.  The  undertaking  has  already  met  with  great 
snccess,  the  track  and  cars  of  the  Company  being  now  in  use  in 
more  than  half  of  the  states,  and  in  the  British  Provinces,  Cuba, 
ind  South  America.  The  office  of  the  Peteler  Portable  Bailroad  Com- 
pany is  located  at  12  Broadway,  New  York,  where  they  keep  samples 
c(  their  can  and  tracks,  and  where  all  buainew  pertaining  to  tha  Com- 
pany is  Iranaacted. 
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[    HOMOInOK     SILK    COXPAHr,    OV  n,OBBNCX, 


StLR,  as  IB  well  known,  is  the  fibre  from  the  cocoone,  or  nests, 
which  insects  build  for  their  protection  while  in  the  chrysilis  con- 
dition. The  chief  supply  is,  however,  derived  from  the  silkwonn, 
A  caterpillar  which  lies  upon  the  mulberry  tree,  and  is  classed 
scientifically  as  the  bombyx  mari. 

The  manufacture  of  silk  has  been  known  from  the  earliest  times 
in  China.  From  there  it  was  introdaced  into  Europe  during  the 
middle  ages. 

At  the  settlement  of  the  United  States,  various  attempts  were 
made  to  introduce  the  culture  of  silk.  ,At  a  meeting  in  London  of 
the  company  under  whose  auspices  the  settlement  at  Jamestown, 
in  Virginia,  was  made,  held  in  London  in  1620,  Sir  Edwin  Sandys, 
whose  term  of  ofiBce  as  treasurer  had  just  ended,  made  an  address 
concerning  the  affairs  of  the  colony,  in  which  he  recommended  the 
culture  of  mulberry  trees,  and  the  raising  of  silk,  saying  that  the 
king,  James  I.,  had  sent  a  second  supply  of  silkworm  eggs  to  the 
colony  from  his  own  stores. 

Though  at  frequent  jntervfels  the  authorities  suggested  the  cul- 
ture of  silk,  and  sought  to  11111)111016  it  by  rewards  and  boun- 
ties, yet  in  these  eariydsya  veiy  little  atteotion  was  devoted  to  it. 

In  1718  this  culturs,  witk  tlul  bMhdigo,  was  introduced  into 
Louisiana  by  the  "  Comiwi^  of  ttfl  \fu0if"  and  during  tbe  Bev- 
(M3) 
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B  the  chief  supply  of  sewing  silk  for  the  upper  country  was 
A  from  the  silk  works  established  in  Oeorgia  bj  the  French 
s.  The  business  had  been  founded  there  by  most  liberal  ap- 
afcioDS  from  Paiiiament  and  prirate  persons  in  England, 
were  given  settlers  upon  condition  that  they  planted  ten 
ny  trees  for  each  acre,  and  the  seal  of  the  founders,  with  its 
,  "Non  9ibi,  Bed  atiis ''  (not  for  ourselves,  but  for  others),  with 
presentation  of  sUkworms,  expressed  at  once  both  the  spirit 
vhich  the  enterprise  was  undertaken  and  its  object.  Skilled 
len  from  Italy  were  sent  over  to  superintend  and  instruct 
ttlers ;  but  becoming  dissatisfied,  they  destroyed  the  stock 
Achinery,  and  fled  into  Carolina. 

ers  were,  however,  sent  over  to  recommence  the  business ; 
1  1134  the  first  shipment  of  eight  pounds  of  raw  sQk  was 
0  England.  The  business  continued,  increasing  in  propor- 
>  the  bounties  awarded  it,  reaching,  in  1760,  fifteen  thousand 
B  of  cocoons :  but  when  the  bounties  were  discontinued,  it 
Ished  rapidly,  and  in  1190  the  last  silk  was  shipped  from 
ia. 

[Carolina,  also,  the  culture  of  silk  was  a  somewhat  &shionabIe 
yment  for  the  ladies  during  the  latter  part  of  the  last 

7- 

Kiassachusetts  fine  samples  of  sewing  silk  were  made  in  1790 

•.  Jones,  of  Western,  in  Worcester  County.     In  New  York, 

fersey,  and  Pennsylvania  attempts  were  also  made  at  an  early 

.  to  introduce  this  culture.     In  1769  the  American  Philosoph- 

lociety,  of  Philadelphia,  on  the  recommendation  of  Frank- 

•mmenced  a  subscription  for  establishing  a  filature  of  silk  in 

ielphia,  under  the   direction    of   a    Frenchman.    A    Mrs. 

it,  a  Quakeress  in   Columbia,  Lancaster   County,  made  a 

deal  of  sewing  silk  in  1770.     In  the  Philadelphia  Library 

iny  are  preserved  samples  of  a  silk  dress,  for  the  Queen  of 

ad,  made  from  silk  raised  by  Mrs.  Wright.     They  are  in  the 

cript  of  Watson's  Annals  of  Pennsylvania  OTid  Philadelphia. 

Connecticut  silk  was  early  produced,  and  was  the  subject  of 

>^n  in  1782.     President  Stiles,    of  Tale  College,  was  ear- 

lid  constant  in  his  efibrts  to  stimulate  the  culture.     He  com- 

d  by  planting  three  mulberry  trees  in  1758,  and  in  the  Ubrary 

le  College  is  his  manuscript  journal,  in  which  are  recorded 

periments  and  efibrts,  extending  over  a  period  of  nearly  forty 

In  1747  Mr.  Law,  the  governor  of  the  state,  wore  the  first 
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coat  and  stockings  made  of  New  England  silk,  and  in  1750  his 
daughter  the  first  silk  dress  made  from  domestic  material. 

The  state  government  took  an  interest  ii!i  the  establishment  of 
the  industry,  and  distributed  to  every  parish  half  an  ounce  of 
white  mulberry  seed,  a  variety  suitable  to  the  cliinate,  and  offered 
a  bounty  for  the  production  of  mulberry  trees  and  raw  silk.  In 
1760  the  Rev.  Jared  Eliot,  of  Killingworth,  stated,  in  his  Essays  on 
Silh^aunng  and  Field  Husbandry  in  New  England,  that  one  of  the 
principal  cultivators  of  silk,  whose  credibility  could  be  relied  upon, 
informed  him  that  he  could  make  a  yard  of  silk  as  cheap  as  he 
could  a  yard  of  linen  cloth,  of  eight  ruu  to  the  pound,  and  that 
it  was  then  considered  ''more  profitable  than  any  other  ordinary 
business." 

In  1789  the  town  of  Mansfield,  where  the  culture  appears  to  have 
been  most  successful,  and  where  it  has  lasted  until  this  day,  made 
about  two  hundred  pounds  of  raw  silk,  worth  five  dollars  a  pound. 
The  sewing  silk  made  at  this  period  was  worth  one  dollar  an 
ounce. 

The  Revolution  had  depressed  the  business,  and  extinguished  it 
in  some  localities  ;  but  now  it  began  to  excite  new  attention.  In 
1793  two  hundred  and  sixty-five  pounds  were  raised  ;  and  from  this 
time  it  increased  until  the  yearly  production  came  to  be  about 
three  thousand  two  hundred  pounds,  at  which  it  remained  until  a 
blight  in  the  seasons  of  1843-4  attacked  the  mulberry  trees,  and, 
combined  with  the  disastrous  results  of  the  morus  muUicaulis 
speculation,  which  had  spread  through  the  country  like  a  pesti- 
lence, caused  a  distrust,  and  an  almost  entire  abandonment  of  the 
pursuit. 

The  culture  of  silk  has  consequently  lain  almost  dormant,  until 
within  quite  recent  times  attention  has  been  again  called  to  it. 
Its  successful  introduction  into  California  has  again  excited  inter- 
est in  the  business,  and  there  is  no  doubt  that  it  can  be  made  a 
most  successful  branch  of  agricultural  industry  in  many  different 
parts  of  the  country. 

Before  1828  the  silk  raised  in  the  United  States  was  all  spun  by 
hand  upon  the  common  spinning-wheel  in  use  at  that  time.  About 
this  time  Edmund  Golding  came  to  this  country  from  Macclesfield, 
England,  and  settled  at  Mansfield,  Connecticut,  expecting  to  find 
it,  from  the  reports  he  had  heard,  an  important  place  for  the  work- 
ing of  silk.  Though  only  seventeen  years  of  age,  he  was  an  ex- 
perienced throwster,  and,  disappointed  at  finding  no  opportunity 
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for  employment  in  the  occupation  upon  which  he  had  relied  for  his 
support,  he  interested  some  of  the  residents  of  the  town  in  his  de- 
scription of  the  simplicity  of  the  machinery  required,  and  together 
they  resolved  to  construct  it  under  his  direction. 

These  men  were  Alfred  Lilly,  William  A.  Fisk,  Joseph  Conant, 
William  Atwood,  Jesse  Bingham,  and  Storrs  Hovey.  Incorporat- 
ing themselves  under  the  title  of  the  Mansfield  Silk  Company, 
tliey  each  contributed  to  the  general  fund  fifty  dollars,  which  was 
afterwards  raised  to  seven  hundred  dollars.  Having  received  also 
a  bounty  from  the  state  of  fifteen  hundred  dollars,  the  company 
appeared  for  some  time  to  be  prosperous  ;  but  want  of  experience 
and  other  causes,  of  which  it  would  be  difficult  to  give  an  accu- 
rate description,  led  to  their  embarrassment. 

It  would  seem  that  the  time  was  as  yet  premature  for  the  suc- 
cessful establishment  of  the  business,  and  the  partners,  their  hearts 
made  sick  by  deferred  hope,  retired,  one  afler  the  other,  until  only 
two  of  them  remained  long  enough  to  retire  from  it  without  loss. 
Very  few  industrial  enterprises  in  this  country  have  been  attended 
with  higher  hopes  and  more  utter  failure  than  the  various  attempts 
to  establish  the  silk  business  ;  but  the  time  has  now  come  when 
the  manufacture  k  BucceMfully  established  ;  and  doubtless  the 
period  is  not  far  distant  when,  in  the  westward  march  of  empire, 
the  United  States  will  succeed  to  the  leading  position  in  this  in- 
dustry. 

With  the  introduction  of  the  sewing  machine,  it  was  found  that 
the  sewing  silk  then  made  was  not  in  all  respects  suitable  for  using 
on  it.  After  spending  much  time  in  experiment,  the  Nonotuck 
Silk  Company,  of  Florence,  Masci.i  succeeded  in  producing  a  ma- 
^'hine  twist  which  was  found  to  be  exactly  the  thing  needed.  The 
^irst  lot  of  this  new  industrial  product  was  made  and  spooled  in 
Fobruary,  1852,  and  being  tried  by  the  Singer  Sewing  Machine 
Company  upon  their  machines,  was  found  to  be  just  what  they 
Jjad  been  desiring  to  find. 

Prom  that  time  to  this  the  demand  has  steadily  grown,  until 
now  there  are  more  than  fifty  manufactories  in  the  country  engaged 

■ 

>n  its  production.  Of  these  the  chief  one  is  the  Nonotuck  Silk 
Company,  who  first  introduced  it.  Dating  back  their  record  in 
t^e  silk  business  to  1838,  they  have  increased  with  the  increase  of 
^'ie  silk  business,  until  now  they  give  constant  employment  to 
^^^ree  hundred  and  fifty  hands,  and  are  the  largest  producers  of 
t^heir  special  wares,  not  only  in  this  country,  but  in  the  world. 
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TnERE  wore  hinges  long  before  doors  or  houses  were  made  by 
man.  The  trap-door  spiders  of  warm  climates  lined  their  eartli- 
du^  nests  vritli  silic,  elused  them  above  with  a  neatly  fitted  door, 
and  Imiig  this  duur  by  a  delicato  and  flexible,  yet  strong  and  scr- 
Tureablc,  binge,  permitting  the  door,  when  opened,  to  fall  back  to 
itg  place  by  gravitation,  ages  before  man  had  reaeoncd  himself 
into  anytliiiig  better  tlian  a  hole  under  some  rock,  and  a  still  long* 
er  time  before  Ncwtun  had  ascertained  the  law,  or  given  the  name, 
of  gravitation.  It  is  extremely  probable  that  the  earliest  hinge 
used  by  men  was  of  a  sort  still  common  enough  —  a  piece  of  leather, 
or  untanned  hide  or  skin,  fastened  to  both  door-poet  and  door. 

It  is  in  Egypt  that  the  earliest  record  is  found  of  the  substitu- 
tion of  the  actual  hinge  idea,  viz.,  a  pivot  or  joint,  in  place  of  a 
mere  flexible  texture.  The  Egyptian  doors  turned  on  wooden  or 
bronae  pins,  projecting  upward  and  downward  from  the  top  and 
IwjtUjm  of  the  back  of  the  door,  into  sockets  in  the  lintel  and 
*hfi>shold ;  and  similar  pegs  were  used  by  way  of  binges  on  the 
"da  of  boxes.  The  same  arrangement  was  employed  in  the  demes- 
ne architecture  of  the  Greeks  and  Romans,  and  it  became  usual 
S2  (MT) 
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to  have  the  upper  pin  or  pivot  a  little  nearer  the  middle  of  the 
doorway  than  tlic  lower  one,  the  back  of  the  door  sloping  accord- 
ingly, 60  that  the  top  of  the  doorway  was  narrower  than  the  bot- 
tom. It  is  evident  that  when  the  door  thus  hung  was  opened  to 
a  right  angle,  for  instance,  the  whole  door  would  have  the  same 
slope  with  the  part  behind  it,  so  that  when  let  go,  it  would  fall 
back  of  itself  to  the  ^hut  position.  It  was  not  only  "hung,"  in 
the  usual  sense  of  the  term,  but  it  did  really  hang  forward  into  the 
shut  position,  being  held  there  by  gravity. 

A  curious  style  of  ancient  hinge  is  found  in  the  interesting  ruins 
so  numerous  in  what  constituted  the  kingdom  of  Bashan,  on  the 
eastern  boundary  of  the  northern  part  of  Palestine.  Here  is  a 
strange  area  of  bare  basaltic  rock,  rising  up  from  the  more  fertile 
land  around  it  as  suddenly  as  a  wall,  and  thickly  set  with  deserted 
towns,  whose  houses  are  so  well  preserved  as  to  be  still  habitable, 
being  built  of  slabs  of  the  basalt  itself,  a  black  stone,  as  heavy, 
and  almost  as  hard,  as  iron.  Few  travellers  have  examined  this 
singular  region.  Among  them  may  be  mentioned  Burckhardt, 
Freshfield,  and  Porter,  the  latter  of  whom  thus  describes  the  door 
of  a  house  in  Burak,  one  of  these  deserted  cities :  "  The  outer 
door  was  a  slab  of  stone,  four  and  one  half  feet  high,  four  feet 
wide,  and  eight  inches  thick.  It  hung  upon  pivots,  forming  two 
projecting  parts  of  the  slab,  working  in  sockets  in  the  lintel  and 
threshold,  and  though  so  massive,  I  was  able  to  open  and  shut  it 
with  ease."  An  inscription  on  one  of  these  buildings,  in  Greek 
letters,  was  believed  by  Burckhardt  to  bear  the  date  of  306  B.  C, 
being  more  than  two  thousand  one  hundred  years  old. 

These  ancient  hinges  were  projections  from  the  door,  in  tho  pro- 
longations of  a  perpendicular  line  through  the  substance  of  the 
door  itself.  They  were  like  the  two  ends  of  a  spindle  run  through 
the  length  of  the  door.  The  modern  hinges  are  not  ends,  but  sec- 
tions out  of  the  length  of  a  spindle,  not  through  the  door,  and 
playing  above  and  below  it,  but  between  door  and  door-post,  and 
held  to  one  by  a  bolt  carrying  the  spindle  or  pivot,  and  to  the 
other  by  the  eye  that  rides  on  the  pivot.  Through  all  the  modifi- 
cations of  "  esses,"  cross-garnets,  II,  and  H  L  hinges,  etc.,  etc., 
these  three  elements  can  be  discerned,  viz.,  the  pivot,  the  piece 
that  carries  it,  and  the  piece  that  rides  upon  it. 

During  the  middle  ages  hinges  were  made  ornamental  as  well 
as  useful,  although  no  improvements  were  effected  in  the  mechan- 
iBm  itself.     This  ornamenting  was  chiefly  managed  by  means  of 
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die  attachments  upon  the  door,  which  were  worked  into  graceful 
floriated  curves,  pierced  forms,  and  other  designs  of  many  kinds. 
Real  improvements  in  the  hinges  themselves  have  been  effected 
only  since  the  more  modern  improvements  in  iron  and  steel  work 
generally,  —  that  is,  within  the  last  hundred  years,  or  there- 
abouts. 

The  most  significant  patents  on  the  subject  have,  however,  been 
issued  both  in  Europe  and  America  within  a  much  shorter  period 
than  this.  Some  of  them  are  for  slopes  on  the  flanges  of  the 
hinge,  which  cause  the  door  to  rise  a  little  as  it  is  opened,  and, 
of  course,  to  slide  back  by  its  own  weight.  Others  are  for  com- 
binations of  a  spring  with  the  hinge,  having  the  same  purpose. 
But  until  within  a  few  years,  the  labor-saving  idea  of  making  sell 
closing  doors  has  more  usually  been  effected  by  means  of  a 
separate  spring  and  roller  behind  the  door ;  by  a  torsion  rod,  to  be 
twisted  in  opening  the  door,  and  to  shut  it  by  the  force  of  its  un- 
twisting ;  or  by  the  simpler  and  older  means  of  a  counterpoise 
hung  by  a  line  running  over  a  pulley.  Of  these  ideas  there  have 
been  numerous  modifications. 

As  in  so  many  other  cases,  it  was  an  American  idea  which  has 
been  developed  into  the  latest  and  greatest  advance  in  contri- 
vances for  perfecting  hinges.  This  idea  is  embodied  in  what  are 
called  the  ''  American  Spiral  Spring  Butts,**  and  which  are  manu- 
factured exclusively  by  the  American  Spiral  Spring  Butt  Company, 
27  Park  Row,  New  York. 

A  butt,  as  most  people  know,  is  such  a  hinge  as  is  commonly 
used  for  a  door.  The  American  Spiral  Spring  Butt  is  a  combina- 
tion of  spring  and  hinge,  in  which  the  rod  or  pivot  that  runs 
through  the  alternate  cylindrical  flanges  of  the  two  portions  of 
the  common  butt  is  replaced  by  a  cylindrical  sheath  containing 
a  strong  spiral  spring.  This  spring  is  so  placed  and  fastened  that, 
as  the  door  opens,  the  spring  is  forcibly  in  part  uncoiled,  by  be- 
ing turned  or  pushed  backward  in  the  direction  of  the  coil.  Of 
course,  when  the  door  is  left  free  again,  the  powerful  pressure  with 
which  the  spring  returns  to  its  position  drives  back  that  part  of 
the  hinge  to  which  it  is  keyed  to  the  position  where  it  was  when 
the  door  was  shut,  and  drives  the  door  with  it.  That  is,  it  shuts 
the  door  —  the  action  of  the  spring  moving  the  hinge,  and  the 
hinge  carrying  the  door,  just  as,  in  opening,  the  door  had  carried 
the  hinge,  and  the  hinge  the  spring. 

The  spiral  spring  butts  are  made  of  about  thirty  different  sizes. 


6S0 


HINGES. 


from  those  of  only  threo  inchos  in  length,  for  light  baize  doors,  up 
to  thoeo  a  foot  long,  for  heavy  outer  doorB,  like  tliose  of  churches 
and  other  large  buildings.  All  the  eizeu,  however,  are  larger  and 
heavier  than  ordinary  butts  of  the  corre  spoil  ding  grade.  This  iB  a 
great  advantage,  for  not  only  does  the  greater  quantity  of  metal  ren- 
der tho  butt  much  stronger,  but  ita  distribution  in  the  difierent 
parts  of  the  butt,  and  particularly  in  the  roomy  cylinder  formed 
by  the  flanges,  adds  a  great  fur- 
ther share  of  strength,  and  th« 
I'  J^L.  large  surface  occupied  by  the  dif- 

~  ^  ^^  ferent  bearings  of   the   parts  of 

the  butt  is  found  to  keep  them  re- 
markably true  during  long  periods 
of  use.  This  is  an  important  ex- 
cellence, as  a  door  that  sags  either 
downward  or  forward  from  tho 
gnndmg  away  of  the  parts  of  the 
hinges  upon  each  other,  is  liable  to 
jam  very  mconveiiiently  either 
upon  the  threshold  or  upon  the 
outer  door-post. 

Another  very  desirable  quali^ 
m  these  spiral  spring  butts  is 
their  noisclessncsB.  The  creaking 
of  ill  oiled  hinges  is  extremely 
disagreeable ;  and  the  same  breadth 
and  arrangement  of  bearings  that 
keep  these  hinges  so  true,  arc  also 
found  to  make  them  very  silent  in 
working.  Tlicy  are  the  first  prao- 
ticatly  noiseless  metallic  hinges 
that  have  ever  been  made. 

All  these  obsen-ations  relate 
to  butts  made  on  tho  plan  of  tho  common  hinge,  having  two 
flaps  and  one  cylinder  between  them,  through  which  passes 
the  pin  or  pivot.  A  modification  of  tho  American  Spiral  Spring 
Butt  has,  however,  been  invented,  which  not  only  sends  the 
door  back  to  its  place  after  opening,  but  which  allows  tho 
door  to  be  opened  indifTerontly  to  either  bide,  and  sends  it 
back  equally  from  each.  Those  are  called  "  double-action  butts," 
and  tUs  iuvention  is  the  onU/  ^lenlre-rett  hinge.      The  object  is 
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accomplished  by  giving  to  each  butt,  instead  of  one  cylinder 
with  its  spring  inside,  two  parallel  cylinders,  a  flap  between  them 
having  flanges  on  each  cylinder,  while  beyond  the  two  cylinders 
are  the  flaps  that  screw  upon  door  and  door-post  respectively.  To 
get  at  the  nature  of  this  arrangement,  it  is  only  necessary  to  ima- 
gine a  capital  Z,  which  will  represent  a  section  of  the  double- 
action  butt :  suppose  a  cylinder  at  each  of  the  sharp  corners,  with 
a  spring  tending  to  shut  the  upper  and  lower  arms  of  the  Z  snug 
up  to  the  slanting  central  piece.  The  door-post  in  this  supposition 
would  have  one  of  the  arms  fast  to  it,  and  the  door  the  other ;  and 
it  is  evident  that  if  the  door  is  opened,  for  instance,  downward, 
aa  the  Z  now  stands,  the  lower  arm  only  of  the  Z  diverges,  leav- 
ing the  slanting  part  snug  up  to  the  upper  arm,  while  if  it  opens 
the  other  way,  arm  and  slanting  part  diverge  together  from  the 
upper  arm  of  the  Z,  which  is  fast  to  the  door-post. 

But  this  can  perhaps  be  more  easily  followed  from  the  engraving, 
in  which  the  letters  and  figures  refer  to  a  very  good  euumeration 
of  the  different  pieces  of  a  complete  spiral  spring  butt. 

The  clearest  way  to  see  exactly  how  this  spring  operates  is  to 
begin  with  the  spring  alone.    (Fig.  3.)   This  lies  in  a  close  coil,  one 
end  of  the  wire  being  laid  across  the  middle  of  the  opening  at 
each  end  of  the  coil.     First,  if  we  take  hold  of  the  coil  by  these 
two  cross-pieces  or  handles,  turning  them  in  opposite  directions, 
the  spring  can  be  cither  coiled  tighter,  or  pushed  backwards,  as  it 
^ere,  so  as  to  part  the  different  turns  of  the  coil.     Next,  the 
*^e  thing  can  be  done  by  holding  the  cross-pieces,  not  with 
t^e  fingers,  but  in  the  jaws  of  the  top  and  bottom  of  the  butt 
(Figs.  2,  4),  the  two  parts  of  the  jaws  striding  the   cross-piece, 
and  passing  onward  into  the  interior  of  the  coil.     Lastly,  when 
*he  bottom  is  pinned  fast  to  the  flange  from  one  side  of  the  hinge, 
^'^d  the  top  to  that  from  the  other  side  (Fig.  5),  of  course  the 
^enbg  and  shutting  of  the  two  flaps  of  the  hinge  do  to  the  coil 
^^actly  what  the  hands  alone  did  at  first,  or  the  jaws  afterwards 
^hen  taken  in  the  hands.     Opening  the  door  drives  the  coil  back 
^Pon  itself,  or  separates  the  turns  of  the  coil  and  enlarges  its  cir- 
cumference, and  the  return  of  the  coil,  when  relieved,  to  its  former 
*^te  cannot  take  place  except  by  pushing  back  the  door  to  its 
^*Aut  position. 

In  this  spiral  spring  hinge,  the  place  of  the  pivot  is  occupied 
^y  a  cylinder  formed  by  the  coil  of  the  spring,  together  with  a 
^in  sheet  or  tube  of  metal  slipped  on  over  the  coil  to  hold  it  firm, 
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THE  IMPBOTEHEItT  IH  TRE  STTLB  Ot  MODERIT   FISB-ARU*.  — THB  HBW  METHOM 


Trb  improvQinGDt  in  the  makiog  of  fire-arms  is  one  of  tlie  most 
noticeable  features  of  the  modern  era  of  indostry.  The  whole 
fashion  and  style  of  onr  weapons  lias,  within  the  last  half  century, 
nndor^onc  a  chaii)]^  almost  as  marked  as  thut  hi  the  method  of 
their  mikiiufacture.  Witli  the  application  of  machinery,  the  pro- 
duction of  fire-arms  has  been  as  much  cheapened  as  have  been  all 
other  articles  of  consumption  to  which  this  method  has  been  ap- 
plied, wliilc  their  perfection  has  also  by  the  same  means  been  made 
a  matter  of  certainty,  and  liglitneeH,  accuracy,  and  gracefulness  of 
form  made  as  distinguishing  marks  of  the  fire-arms  of  modem 
times  as  the  want  of  them  was  of  the  "  blunderbuss,"  tlic  "  match- 
lock," and  the  "flint-lock,"  which  are  now  consigned  to  our 
museums. 

The  present  results  attained  in  this  course  of  Improvement  will 
be  most  easily  displayed  by  a  description  of  tho  methods  used  in 
the  manufacture  of  fire-arms  by  Messrs.  Forehand  &  Wadsworth, 
-  of  Worcester,  Uass.  These  gentlemen  are  the  successors  of  tho 
firm  of  Ethan  Allen  &  Co.,  the  chief  partner  of  whom,  Mr.  Ethan 
Allen,  is  well  known  for  the  success  which  attended  his  cfiorta 
in  introducing  the  improvements  for  which  the  modem  styles  of 
firearms  are  distinguished. 

To  commence  with  the  barrels.  These  are  made  of  thb  beat 
(566) 
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English  decarbonized  Bteel,  which  comes  worked  into  bars,  asuaSf 
of  a  round  form.  The  barrels  being  cut  off  the  right  length, 
are  then  drilled  and  reamed  to  the  proper  size  of  the  bore,  and 
then  milled  to  the  required  size  and  fotm.  With  the  repeal- 
ing fire-arms,  the  cylinders  are  then  drilled  and  reamed  aa  the  ba^ 
rels  were,  and  the  chambers,  six  or  seven  in  number,  are  then 
drilled.  This  operation  requires  the  meet  skilful  workmanship,  no 
deviation  from  the  most  exact  resemblance  to  the  pattern  being 
allowable.  Tlie  chambers  must  be  precisely  parallel  with  each 
otlier,  and  must  be  perfectly  adjusted  with  reference  to  the  ratch- 
ets by  which  the  cylinder  is  made  to  revolve,  so  that  they  are  pre- 
sented in  an  absolutely  right  line  with  tlie  barrel  on  the  dischar(,e 
of  the  cartridge,  since,  if  t^is  is  not  the  case,  the  ball  is  either 
Bplit  or  shaved  as  it  passes  intC)  the  barrel,  or  the  pistol  is  broken, 
as  sometimes  happens  with  those  which  are  made  without  sufficient 
accuracy  of  workmanship. 


For  the  construction  of  the  cylinder,  Mr.  Ethan  Allen  invented 
several  machines,  which  added  greatly  to  the  pruduction  of  pistols, 
as  well  as  secured  greater  accuracy  in  their  details,  and  durability 
of  the  whole  instrument.  Among  these  machines  is  one,  which  ia 
exclusively  used  in  the  establishment  of  his  successore,  who  control 
the  patent,  and  by  which  the  cost  of  making  cylinders  is  lessened 
by  several  per  cent.,  while  making  them  more  valuable. 

The  "milling  out,"  or  filing  out  of  the  ratchets  of  the  cylindeta, 
in  the  way  used  by  other  maauActurers  of  fire-arms,  is  a  slow 
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process,  and  not  always  accurate.  For  this  operation  Mr.  Allea 
invented  a  machine  by  which  the  ratchet  is  formed  by  pressure,  or 
indenting  the  steel  under  the  combined  force  of  a  lever  and  a  screw. 
By  this  at  least  six  hundred  per  cent,  more  ratchets  can  be  made 
in  a  given  time  than  by  the  methods  used  elsewhere,  while  by 
compression  the  steel  is  hardened,  so  that  a  ratchet  made  by  this 
method  never  wears  away. 

The  frame  of  the  pistol  or  revolver,  which  includes  the  portion 
in  which  the  handle  is  set,  and  in  which  the  cylinder  moves,  is  by 
Messrs.  Forehand  &  Wads  worth  forged  from  the  best  Norway 
iron.  Forged  frames  arc  much  better,  being  stronger  than  those 
made  from  cast  iron,  as  they  are  generally  manufactured,  there 
being,  we  believe,  only  one  other  manufactory  of  fire-arms  in  the 
country  where  the  frames  are  made  of  wrought  iron.  The  frames 
are  forged  hot,  under  dies,  and  all  the  parts  of  the  pistol,  except 
the  handle,  are  made  of  wrought  iron  and  steel. 

After  the  frame  is  forged,  it  undergoes  the  milling  process,  by 
which  the  recess,  or  place  for  the  lock,  is  cut  out  of  the  solid  met- 
al, and  the  other  portions  of  the  frame  ctit  to  the  proper  size  and 
shape,  the  contour  and  outer    surfaces  being  **  edged  '^  upon  a 
machine,  that  is  given  their  proper  lines  and  angles.     A  great  ad- 
*  vantage  possessed  by  the  pistols  made  in  the  Ethan  Allen  &  Co.'b 
works  is,  that  the  exploded  shells  can  be  removed  without  remov- 
ing the  cylinder.     The  frame  is  whole,  or  fixed,  not  moving  on  a 
hinge.     Weapons  of  this  kind  are  made  very  strong  and  durable, 
weighing  only  from  six  to  thirteen  ounces,  and  are  beautifully 
finished.     Single-shot  cartridge  pistols,  of  the  Derringer  pattern, 
and  other  small  cartridge  pistols,  are  also  made  in  largo  quantities 
by  this  house. 

Tlie  Allen  breech-loading  sporting  rifle,  which  must  not  be  con. 
founded  with  the  Allyn  military  breech-loader,  is  also  largely  manu- 
factured by  this  establishment,  and  is  in  great  demand  among  sports- 
nien.     This  weapon  was  also  invented  by  Mr.  Allen,  and  was  the 
first  breech-loading  arm  made  for  the  use  of  the  metallic  cartridge, 
the  cartridge  before  having  been  made  of  paper.     The  metallic  car- 
tridge is  a  French  invention  of  about  1831,  and  was  introduced  into 
this  country  shortly  after.     Some  improvements  upon  it  have  been 
invented  here,  and  the  method  for  its  manufacture  has  also  been 
improved,  and  chiefly  by  Ethan  Allen  &  Co.,  Mr.  Allen  having 
patented  machinery  of  his  own  invention  for  this  purpose,  which 
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lever  cannot  be  opened  for  receiving  the  cartridge  until  the  ham- 
mers arc  placed  in  tlie  surety-notch.  These  guns  arc  made  of  va- 
rious sizes,  varying  in  weight  from  seven  and  a  half  to  twelve 
pounds.  Eitlicr  paper  or  metallic  eiiclls  can  be  used  with  this  gun, 
And  with  either  its  inechaniem  is  such  that  no  gas  escapes,  on  tho 
explosion,  into  the  rear  chamber.  Both  paper  and  metallic  shells 
accompany  the  gun.  The  harrcls  arc  made  of  laminated  steel, 
Diunaacus  steel,  and  of  "  fine  stub  and  twist,"  of  the  best  quality. 


BREECH- LOADJNG    DOUBLE- BARRELLED   SHOT. 
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These  are  also  made  at  this  establishment,  and  the  process  of. 
their  manufacture,  from  the  mixing  of  the  metals  to  the  twisting  in 
their  various  forms  and  welding,  is  one  of  the  most  interesting 
features  in  the  whole  construction  of  the  arm.  Until  quite  recent- 
ly ill  barrels  of  the  better  qualities  for  shot-guns  were  brought 
.  from  Europe.  The  secret  of  manufacturing  tho  metal,  so  as  to  pro- 
duce the  various  figures,  was  not  known  to  the  American  manu- 
(wturers  of  arms ;  but  this  firm  set  themselves  at  wort  to  dis- 
cover the  process,  and  were  soon  rewarded  by  being  able  to 
produce  as  fine  a  quality  of  barrels  of  various  figures  as  were 
^'ct  brought  from  Europe,  and  they  clum  ihe  credit  of  being  the 
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first  manufacturers  in  the  United  States  who  were  able  to  m&ke 
"  lumii lilted,"  or  "  Diimascus,"  barrels. 

Tliis  bouse  was  establisbed  in  1835  by  the  late  Etban  Alien,  a 
man  of  great  mechathiua!  genius  aa  well  as  force  of  character. 
Mr.  Allen  iuvented  not  only  many  new  forms  of  fire-arms  and 
modes  of  operating  tbem,  but  also  several  machines  of  great  im- 
portance in  tlieir  manufacture.  lie  was  a  gentlenjaii  of  untiring 
industry,  and  gave  his  best  energies  to  his  businoss,  carrying  it 
successfully  through  the  financial  crises  of  1837  and  1857,  and  at 
his  death,  in  1871,  leading  a  large  estate  as  the  result  of  his  buc- 
cessful  labors 

The  business  ho  had  built  up  passed  to  the  bands  of  his  song-iii- 
law,  Messrs  Forehand  and  Wadsworth,  who  had  been  connected 
with  him  for  many  years  m  conducting  it.  These  gentlemen  are 
now  the  sole  piopnetors  of  the  establishment,  which  is  one  of  the 
best  appointed  manufactories  in  the  country.  That  they  duly 
profited  by  the  instructions  of  Mr.  Allen,  and  arc  worthy  succes- 
sors of  the  house  for  which  his  talents  had  won  a  world-wide  rep- 
utation, is  shown  in  the  fact  that  since  the  death  of  Mr.  Allen, 
although  BO  recent,  yet  they  have  added  to  the  productive  capacity 
of  the  establishment  fcy  new  and  improved  machinery,  as  well  as 
by  new  devices  for  arms,  of  a  very  important  nature.  Every  part 
of  a  pistol  or  gun  is  mannfacturcd  in  this  establishment,  it  being 
wholly  iiidepdident  of  any  outside  aid  for  any  portion  of  their 
work.  The  electro-plating  of  their  work,  as  well  as  the  chasing 
and  engraving,  is  done  in  the  establishment  by  t' '  ■-'--"'■■' 


LATEST  IMPROVEMENTS   IN   THE   UTILIZATION   OF 
STEAM. 


Im  the  history  of  invention,  as  in  tho  history  of  any  other  dc- 
p&rtmont  of  human  energy,  the  studoiit  is  struck  with  the  fact 
that  it  is  only  by  rppeatcd  improvements  and  modifications  that 
tiltimate  perfection  is  reached.  From  tlio  inception  of  tho 
first  idea  up  to  its  subsequent  adaptation  to  practical  use,  the 
Tarying  conditions  require  varying  modifieatiouB  to  reach  tho  new 
necessities  of  tho  case. 

With  the  increasing  experience  of  mankind,  new  demands  are 
created,  and  our  conceptions  of  perfection  arc  constantly  advan- 
cing. The  raft  gives  place  to  the  canoe,  which  in  turn  yields  its 
place  to  the  galley,  to  be  replaced  by  the  sail  ship,  which  is  finally 
snpplanted  by  the  steam  ship.  Nor  is  it  only  in  mechanical  ap- 
pliances that  this  course  of  improvement  is  pursued.  The  theorieB 
of  one  n^  are  found  inadequate  to  supply  the  neccBaitics  arising 
in  the  next  from  an  increase  of  knowledge  gained  by  a  widened 
experience. 

This  need  of  innovation,  as  an  evidence  of  the  spirit  of  im- 
provement, has,  however,  only  in  quite  modern  times  been  discov- 
ered to  be  a  law  of  nature ;  and  man,  in  his  own  domain  of  intel- 
lectual development,  must  of  necessity  follow  the  same  course  of 
(663) 
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methods  of  construction  differed.  But  it  has  been,  only  by  such 
practical  trials  that  the  knowledge  has  been  gained  by  which  a 
scientific  examination  of  the  relative  values  of  engines  of  different 
models  could  be  madci  and  that  a  scientific  conception  of  the 
steam  engine  itself  has  been  arrived  at. 

The  chief  points  in  which  the  utilization  of  steam  consists  are 
evidently  in  the  expense  of  the  fuel  necessary  in  its  generation, 
that  is,  in  the  construction  of  the  boiler ;  and  then  in  the  appli- 
ances by  which  the  steam  is  enabled  to  do  its  work  in  the  engine 
itself.  In  the  Babcock  and  Wilcox  engine,  manufactured  by  the 
Hope  Iron  Works,  of  Providence,  R.  I.,  the  improvements  intro- 
duced have  secured  a  perfection  in  these  respects  which  is  proba- 
bly as  great  as  it  is  possible  to  attain  with  present  knowledge. 

The  test  of  the  efficacy  of  an  engine  is  best  made  by  the  "  indi- 
cator diagrams,"  by  which  the  action  of  the  steam  within  the 
cylinder,  the  time  and  rapidity  of  its  entrance,  the  point  of  cut-off, 
its  action  in  expanding,  the  time  of  release,  the  amount  of  back 
pressure,  compression,  and  so  on,  are  indicated.  This  is  done  by 
an  instrument  worked  by  the  pressure  of  the  steam  and  the  motion 
of  the  piston.  These  two  motions,  acting  at  right  angles,  pro- 
duce a  curve  which  indicates  the  exact  pressure  of  the  steam  at 
each  portion  of  the  stroke. 

By  this  instrument  this  curve  is  drawn,  and  the  line  thus  made 
during  a  complete  revolution  of  the  engine  encloses  an  irregular 
figure,  tlie  shape  of  which  varies  with  every  different  condition  in 
the  elements  which  form  it ;  and  by  its  configuration  can  be  de- 
termined, not  only  the  actual  power  exerted  by  the  steam,  but 
also  the  relative  perfection  of  the  valve  motion,  and  the  effect  of 
different  proportions  between  the  piston  and  the  passages. 

This  method  of  judging  of  the  action  of  a  steam  engine  has 
been  known  since  the  time  of  Watt ;  but  it  is  only  within  a  very 
few  years  that  an  instrument  has  been  invented  sufficiently  accu- 
rate to  justify  any  confidence  in  its  indications  when  attached  to 
the  rapidly-working  engines  now  in  use.  Since  its  invention, 
however,  all  scientific  engineers  have  recognized  its  value,  and  to 
its  use  the  world  is  indebted  for  the  most  satisfactory  practical 
knowledge  of  the  action  of  steam,  and  of  the  best  means  for  ob- 
taining the  highest  economical  results  in  its  use. 

In  order  to  compare,  by  the  use  of  the  indicator,  the  action  of 
one  steam  engine  with  another,  they  should  be  both  placed  in  ex*- 
actly  the  same  circumstances.     As,  however,  it  is  almost  impoBS> 
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ble  to  ever  realize  this,  the  same  result  has  been  arrived  at  by 
selecting  a  standard  to  which  the  action  of  engines  to  be  tested 
may  be  compared,  and  thus  their  relative  value  arrived  at.  This 
standard  has  been  made,  for  every  engine,  the  results  which  would 
be  produced  by  a  theoretically  perfect  engine  of  the  same  capacity 
under  the  same  circumstances  ;  and  the  engine  which  more  nearly 
approximates  this  standard  is  of  course  considered  to  more  neaily 
approach  the  perfect  engine. 

Proved  by  this  test,  the  Babcock  and  Wilcox  engine  has  shown 
a  utilization  of  ninety-five  and  nine-tenths  per  cent,  in  the  cylinder 
— ;•  a  result  higher  than  has  been  reached  by  any  other  engine,  the 
best  never  exceediug  seventy-seven  per  cent. 

It  is  manifestly  impossible  to  construct  an  engine  in  which 
there  shall  be  no  loss  from  the  friction  of  the  steam  in  the  pipes 
and  passages,  or  from  the  clearances ;  but  the  nearest  approach 
which  has  yet  been  made  to  it  is  shown  in  the  indicator  diagrams 
made  from  the  Babcock  and  Wilcox  engines. 

This  result  is  due  to  the  superior  mechanism  and  the  arrange- 
ment of  these  engines.  In  the  first  place  the  cylinder  is  sur- 
rounded by  a  steam  jacket,  in  which  a  constant  circulation  of  live 
steam  is  kept  up,  thus  keeping  the  cylinder  nearly  up  to  the 
point  of  boiler  pressure,  and  preventing  any  condensation  of  steam 
m  It. 

The  steam  jacket  was  suggested  by  Watt,  and  was  used  by  him 
in  some  cases,  but  has  since  his  time  fallen  into  general  neglect, 
though  the  admirable  efiects  of  its  use  were  known.  One  of  the 
chief  reasons  for  this  has  been  the  difficulty  of  making  it  prop- 
erly. To  cast  the  cylinder  and  the  jacket  together  requires  very 
great  mechanical  skill,  and  it  has  therefore  not  been  practised. 
With  the  Hope  Iron  Works,  however,  their  appliances  and 
experience  enable  them  to  do  this  successfully,  and  the  re- 
sults have  justified  the  theoretical  conclusions  concerning  the 
advantages  of  keeping  the  cylinder  surrounded  always  with  live 
steam. 

There  has  also  been  a  prejudice  against  the  use  of  the  steam 
jacket  in  the  minds  of  those  engineers  who  have  supposed  that 
such  an  arrangement  would  cost  a  loss  of  power  by  radiation ; 
but  the  practical  test  has  shown  that  this  is  a  mistake,  since  the 
saving  of  power  gained  by  its  use  has^  from  scientifically  con- 
ducted  tests,  been  estimated  as  equal  to  ten  per  cent.,  often 
more* 
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In  carrying  the  improvements  of  the  Babcock  and  Wilcox  en- 
gines to  a  practical  result,  there  have  been  great  difficulties  to 
overcome.  As  it  requires  in  its  construction  many  new  appli- 
ances, which  should  be  conscientious  and  thorough  in  their  work- 
manship, at  first  the  reputation  of  the  engine  suffered  at  the 
hands  of  those  who  undertook  its  manufacture,  and  did  not,  either 
from  incompetence  or  ignorance,  perform  the  work  as  excellently 
as  it  should  be  done.  Besides,  too,  in  the  introduction  of  any 
novelty  in  machinery,  it  is  most  difficult  to  attain  perfection  from 
the  first.  Experiments  have  to  be  made,  and  it  is  only  by  trials 
that  the  best  methods  for  arriving  at  the  proposed  ends  can  be 
found.  Nor  can  it  be  certainly  known  from  the  first  what  it  is 
most  desirable  to  propose  to  do.  * 

The  theoretic  aim  in  the  steam  engine  is  of  course  to  produce 
the  engine  which  will  utilize  the  energy  of  steam  with  the  least 
loss ;  but  in  attaining  this  end,  the  various  appliances  necessary, 
and  the  numerous  questions  which  arise  concerning  the  adaptation 
of  the  parts,  and  their  combination,  with  the  comparative  merits 
of  each,  render  it  impossible  to  decide  without  experiment  exactly 
how  the  engine  should  be  built  to  attain  the  utmost  possible  de- 
gree of  perfection. 

The  improvement  of  most  machinery  is  a  process  of  growth, 
and  as  with  most  of  the  results  of  human  labor,  it  is  by  steps  only 
that  perfection  is  reached.  In  bringing  the  Babcock  and  Wilcox 
engine  to  its  present  condition,  it  has  been  necessary  to  meet 
these  difficulties,  and  to  overcome  them  step  by  step  ;  but  the  ex- 
perience of  years  has  become  finally  embodied  in  its  present 
arrangements,  and  in  this  course  of  improvement  the  engine  has 
been  really  remodelled. 

At  present  four  valves  are  used  in  place  of  one,  as  formerly ; 
all  the  working  parts  are  exposed  to  view,  and  immediately  acces- 
sible for  adjustment.  The  component  parts  of  the  engine  have 
been  so  reduced  in  number  that  its  construction  has  been  made 
perfectly  simple,  and  its  action  so  regular  as  to  avoid  all  uneven- 
ness  of  wear. 

The  valves  are  so  arranged  that  they  can  be  easily  and  quickly 
removed  for  examination,  if  desired.  The  form  of  the  bed  gratifies 
the  requirements  of  elegance  of  design,  while  it  is  sufficiently 
solid  and  stiff.  In  the  balance-wheel  the  forms  of  the  spokes  and 
the  other  portions  have  been  so  designed  as  to  offer  the  least  re- 
sistance to  the  air,  and  to  move  through  it  without  commotion, 
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This  loss  of  a  pound  is  caused  by  the  friction  which  the  steam 
must  of  necessity  undergo  in  its  passage  through  the  pipes.  In 
the  important  matter  of  the  economy  of  fuel,  which  is  one  of  the 
chief  considerations  in  the  practical  use  of  the  steam  engine,  the 
Babcock  and  Wilcox  engine  attains  better  results  than  have  been 
reached  by  those  of  any  other  make. 

At  the  fair  of  the  American  Institute,  held  in  1869,  the  award 
of  the  first  premium  was  given  by  the  judges  to  the  Babcock  and 
Wilcox  engine.  In  answer  to  the  dissatisfaction  with  the  award, 
which  is  usual  in  such  cases,  the  judges  made  a  statement  of  their 
reasons  for  their  action,  which  will  be  found  in  the  Scientific  Amer- 
ican for  January,  1870.  Prom  this  we  have  the  space  for  only  the 
following  extract.  After  giving  a  detailed  account  of  the  entire 
trial,  the  statement  concludes :  "  With  these  facts  before  them, 
the  judges  had  no  difficulty  in  deciding  which  was  the  best  engine, 
and  they  plainly  indicated  that  opinion  by  awarding  the  first  pre- 
mium to  the  Babcock  and  Wilcox  engine  '  for  the  most  perfect  auto- 
m^Uic  expansive  vahx  gearing,^  supposing  that  the  engineering 
world,  at  least,  would  know  that  this  embodied  all  the  difierence 
in  the  principle  of  construction  of  the  engines  in  competition." 

Besides  the  improvements  in  the  working  parts  of  these  engines, 
the  style  of  boiler  employed  with  them  deserves  notice.  This 
boiler  is  a  tubular  one.  It  is  neither  a  radical  departure  from 
the  forms  established  by  practice,  nor  a  mere  variation  from  them 
for  the  sake  of  novelty ;  but  it  has  been  designed  so  as  to  com- 
bine all  the  correct  principles  of  construction  and  operation  which 
science  and  experience  have  decided  are  essential  to  the  highest 
efficiency,  economy,  and  safety. 


THE  BABCOCK   AND   WILCOX    BOILER. 

The  manufacturers  claim  that  this  is  the  most  perfect  steam  boiler 
yet  devised,  upon  the  following  grounds  :  It  is  simple  in  construc- 
tion, and  is  made  of  the  best  materials ;  it  maintains  a  constant 
and  thorough  circulation  of  the  water  through  it,  so  as  to  keep  all 
parts  of  it  at  the  same  temperature ;  it  is  provided  with  a  mud- 
drum,  which  receives  all  the  impurities  of  the  water,  and  is  so 
placed  as  to  be  free  from  the  action  of  the  fire  ;  its  combustion 
chamber  is  so  arranged  that  the  burning  of  the  gases,  commenced 
in  the  furnace,  is  completed  before  they  escape  through  the  chim- 


AH* 

learly  at  right 
p  the  currents, 
the  tubes  suffi- 
provide  for  the 
thus  make  all 
t  less  than  two 
)r  is  constantly 
fluctuation  in 
is  divided  into 
sre  is  oo  single 
id  flashing  into 
lent  where  this 
rs  have  a  great 
.t  they  are  not 
I  all  their  parts 
le  for  cleaning 

on  tubes,  con- 
ilined  position, 
one  row  comes 
earn  and  water 
ver  end.  The 
i  the  products 
a  combustion 
ence  they  p'liss 
chimney.  The 
low-off"  at  the 
}  of  the  steam 

iired,  by  which 
IB  formed,  and 
the  circulation 
ber,  preventing 
I  agreatmeaa^ 
8  tubes* 
m  of  the  heat    1 
before  refeirod  ;^j 
gaging  snr&oe  jj 
B  obtained  pa«-, 
most  capacity, 
sidental  advan- 


1 

J 


lUFROTEHEKTS  IS  TUB  USB  07  BTEAU. 


578 


tageB,  among  whioh  may  be  mentioned  the  ease  with  which  access 
ia  had  to  any  part  of  It.  WhUe  the  ci^uitjr  of  the  boiler  is  as  great 
as  that  of  an;  other,  Uie  spue  occupied  by  It  and  its  setting  is 
much  less  ;  and  farther,  the  ease  of  truisportttion,  the  parts  be' 
ing  so  readily  separated  and  pot  together  again,  makes  it  very  de- 
sirable for  shipment,  eqwctally  m  any  of  the  ports  can  be  easilj 
handled  by  one  man.  ■. 
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iron  beams  were  not  used  until  some  time  later.  By  the  year  1840, 
or  before,  botii  columns  and  beams  of  iron  were  commonly  used 
in  fire-proof  factories  and  other  large  edifices.  The  first  iron  ships 
were  built  in  1835.  The  experiments  made  in  1845-6  on  the  con- 
struction of  tubular  bridges  and  beams,  preparatory  to  the  erection 
of  the  celebrated  Britannia  Bridge  over  Menai  Strait,  considerably 
increased  the  amount  of  positive  scientific  knowledge  of  the  archi- 
tectural capacities  of  wrought  iron. 

The  erection  of  cast  iron  buildings  was  first  attempted  in  New 
York  about  1840  or  1845,  but  it  was  a  considerable  time  before 
either  American  or  English  capitalists  could  be  induced  to  invest 
in  the  business.  The  discovery  of  gold  in  California,  however, 
qoickly  established  it,  for  it  was  found  that  the  American  cast  iron 
buildings  shipped  thither  could  be  put  up  in  a  day,  while  the 
wrought  iron  houses  sent  from  England  required  a  month,  and  it  is 
needless  to  add  that  there  was  ah  immediate  and  remunerative  de- 
mand for  them.  According  to  some  traveller,  the  Americans  "re- 
quire that  everything  should  be  done  in  not  over  twenty  minutes," 
and  it  is  no  wonder  that  this  thirty-fold  superiority  in  point  of 
time  was  appreciated  in  California,  which  was  in  those  days,  if  it 
is  not  now,  the  fastest  portion,  in  a  business  point  of  view,  of  the 
United  States. 

The  first  iron  building  in  New  York  was  put  up  about  the  same 
time,  the  authorities  consenting  only  with  extreme  reluctance,  for 
the  reason  that,  as  they  alleged,  in  case  of  fire  it  would  *'  burst" 
in  such  a  manner  as  to  be  extremely  dangerous  to  the  firemen. 
From  that  time,  however,  the  use  of  both  cast  iron  and  wrought 
iron  for  building  purposes  has  greatly  extended,  and  is  increasing 
more  and  more  rapidly,  although  at  the  same  time  this  use  for  it  is 
unquestionably  only  in  its  infancy. 

A  certain  class  of  architects  are  disposed  to  object  to  iron  in 
architecture  for  sentimental  reasons,  mostly  such  as  will  be  found 
in  the  works  of  Mr.  John  Ruskin.  They  say,  substantially,  that 
it  is  not  proper,  and,  indeed,  that  it  is  sinful,  to  imitate  in  one  ma- 
terial forms  used  in  another ;  that  it  is  wrong  to  put  iron,  for  in- 
stance, into  forms  suitable  for  marble  or  granite.  The  trouble 
with  this  sentimental  school  of  criticism  is  that  it  wants  a  scien- 
tific method  for  criticism  quite  as  much  as  those  it  criticises  want 
the  same  method  in  their  treatment  of  iron  as  an  architectural  ma- 
terial. In  regard  to  churches,  in  particular,  it  is  said  that  iron 
structures  of  this  kind  are  too  cheap,  too  transient,  and  too  inex- 
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The  whole  description  by  which  the  business  of  this  finn  is  ordi- 
uarily  set  forth,  will  suggest  something  of  the  breadth  and  variety 
of  its  industrial  activity.  **  Manufacturers,"  the  phrase  is,  **  of 
architectural  and  ornamental  iron  work,  stoves,  ranges,  and  heat- 
ing apparatus."  This  includes  outside,  inside,  comfort,  and  deco- 
ration ;  and  after  going  through  their  extensive  works,  and 
examining  the  immense  variety  of  their  stock,  patterns,  and  de- 
signs, the  visitor  would  really  hardly  be  surprised  to  find  depart- 
ments for  turning  out  iron  carpets  and  iron  feather  beds,  iron  wall 
paper,  and  iron  pictures.  Iron  statues  they  do  make.  They  have  fur- 
nished a  good  many  copies  of  a  gigantic  cast  iron  Newfoundland 
dog,  one  of  which  is  usuaHy  on  guard  at  the  door  of  their  store  in 
Light  Street,  and  which  is  a  delusion  and  a  snare  to  all  the  dogs 
that  pass  by.  Once,  at  least,  he  even  deceived  a  human  being. 
A  gentleman,  a  friend  of  the  partners,  told  them  one  morning  that 
late  the  night  before,  and  much  absorbed  in  some  business  thoughts, 
he  was  passing  their  store  door,  when  the  sudden  view  of  this  gi- 
gantic dog  standing  up  there,  with  a  vast  black  muzzle,  within  an 
inch  or  two  of  his  person,  startled  him  so  that  he  sprang  out  half 
across  the  street  before  he  remembered  that  it  was  a  cast  iron 
beast. 

The  firm  now  so  widely  known  as  Bartlett,  Robbins  &  Co.,  be- 
g'an  business  as  Hay  ward,  Bartlett  &  Co.,  in  the  year  1844,  as  a 
Ftove  foundry.  The  manufacture  of  railing,  and  other  ornamental 
iron  work,  was  soon  added.  Next  came  the  architectural  depart- 
ment proper  ;  and  then  further  special  departments  for  galvanized 
iron,  for  vault  lights,  and  for  heating  apparatus  by  high-pressure 
Bteam,  by  low-pressure  steam,  and  —  which  is  believed  to  be  deci- 
dedly a  cheaper  and  more  satisfactory  plan  than  either  —  by  hot 
water. 

For  several  years,  beginning  with  1863,  the  firm  also  conducted 
the  whole  vast  business  of  the  Winans  Locomotive  Works,  and 
during  this  period  the  extent  and  responsibility  of  their  business 
operations  may  be  inferred  from  the  fact  that  their  usual  pay-rolls 
were  Hbout  one  thousand  dollars  a  day.  This  part  of  the  business 
has,  however,  been  dropped,  the  remainder  of  it  having  grown  to 
dimensions  su£Scient  to  satisfy  any  ordinary  ambition.  A  great 
number  of  first-class  iron  buildings  erected  by  them,  are  to  be 
found  in  many  parts  of  the  city  of  Baltimore,  and  many  others  are 
standing  as  monuments  of  their  mechanical  skill  in  New  York  and 
other  cities,  while  they  have  filled,  and  are  constantly  filling,  im- 
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portant  contracts  in  all  the  branches  of  their  business  in  the  prin« 
cipal  cities  of  the  United  States,  from  one  end  of  the  country  to 
the  other.  Their  heating  apparatus,  for  instance,  is  employed  in 
the  state  house  at  Richmond,  in  the  treasury  building  at  Washing- 
ton, in  the  United  States  custom  houses,  or  other  large  public  edi- 
fices, at  Portland,  New  York,  Bufialo,  Cleveland,  Cincinnati,  Indi- 
anapolis, Chicago,  etc.,  etc.,  besides  numerous  private  residences. 
The  oldest  heating  apparatuses  put  in  by  the  firm  have  now  been 
in  use  about  fifteen  years,  and  are  still  working  perfectly,  and  with 
only  trifling  cost  or  delay  for  repairs.  It  is  an  interesting  fact  that 
the  water  with  which  every  part  of  the  hot-water  apparatus  for 
warming  buildings  is  filled,  preserves  the  pipes  from  rust,  and  its 
waste  from  evaporation  is  so  trifling  that,  although  the  circuit  of  sin- 
gle systems  of  pipe  has  been  as  much  as  half  a  mile,  a  pail  or  two  of 
water  daily  keeps  the  whole  full.  Working  with  not  over  200°  P. 
at  the  boiler,  and  supplied  from  an  open  reservoir,  there  can  be  no 
danger  of  fire  or  explosion,  and  the  low  temperature  of  the  radi- 
ating surfaces  insures  a  quality  of  air  as  much  superior  to  stea/Ti 
or  hot-air  furnaces  as  the  difference  in  the  temperature  of  their 
surfaces. 

We  give  an  extract  from  a  characteristic  letter  of  the  firm, 
written  in  reply  to  inquiries  respecting  their  hot-water  fixture. 
This  letter  illustrates  the  entire  faith  they  feel  in  their  own  work, 
and  also  shows  a  sort  of  pride  with  regard  to  what  is  called 
"  puffing ''  in  general,  that  is  not  so  universal,  perhaps,  as  some 
other  good  qualities  :  — 

"  We  do  not  run  this  as  a  hobby,  and  do  not  desire  to  over- 
rate the  apparatus,  having  always  preferred  inviting  investi- 
gation of  fixtures,  tested  by  long  use,  in  preference  to  publishing. 

"  They  have  been  used  in  most  exposed  positions,  and  left  to 
the  tender  mercies  of  officials,  constantly  changing,  many  seem- 
ingly anxious  to  condemn  what  is  in,  to  make  a  job  for  friends. 
.  ,  .  How  long  they  will  last  we  are  not  yet  able  to  say.  as  we 
think  all  we  have  ever  made  are  still  in  use.  Some  of  the  largest 
have  been  in  use  twelve  to  fifteen  years,  with  very  trifling  re- 
pairs. .  .  .  The  reply  to  the  only  objection  that  can  be  made  to 
them, — their  first  cost,  —  is,  that  they  last  so  much  longer,  and 
consume  so  much  less  fuel  than  any  other,  that  they  are  really 
cheaper.'' 

The  extensive  foundry  and  workshops  of  Messrs.  Bartlett,  Rob- 
bins  &  Co.  occupy  three  squares  of  ground  in  the  southern  part  of 
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Baltimore,  at  the  coroer  of  Pratt  and  Seott  Streets,  containing 
an  area  of  about  one  hundred  and  seventy-five  feet  by  six  hu][^red 
feet;  and,  roomy  as  they  are,  they  are  becoming  so  overcrowded 
by  the  growth  of  the  business  as  to  be  already  felt  inconveniently 
small  in  several  departments. 

A  brief  enumeration  of  the  departments  of  these  works,  which 
are  organized  in  a  business-like  way,  with  a  separate  foreman  and 
force  for  each  room,  all  under  the  general  superintendence  of  Mr. 
Bardett  (a  son  of  D.  L.  Bartlett,  Esq.,  one  of  the  firm),  will 
show  the  remarkable  variety  and  extent  of  work  done.  The 
first  room,  of  course,  in  order,  is  the  foundry,  where  the  pig 
iron  is  received,  smelted,  and  cast.  Iron  castings,  when  taken 
out  of  the  mould,  are  rough,  with  a  sandy,  scaly  coat,  which  has 
to  be  removed.  This  removal  is  effected  by  what  is  called  the 
scratch  house,  where  wire  brushes  and  scrapers  are  plied,  if  neces- 
sary, and,  where  a  great  proportion  of  the  work  is  accomplished 
by  "  tumbling  machines.''  These  are  large  iron  cylinders,  set  on 
an  axle,  like  large  rotary  coffee-roasters.  The  castings  to  be 
cleaned  are  perched  into  these,  the  interstices  filled  with  a  miscella- 
neous mess  of  waste  scrap  castings,  and  then  the  cylinder  is  de- 
liberately turned  round  and  round  for  an  hour  or  two,  or  as  long 
as  is  necessary,  until  the  fiiction  has  relieved  the  castings  from 
their  rough  coat,  and  left  them  smoothly  finished. 

The  mounting  room  comes  next,  where  the  different  pieces,  thus 
cleaned,  are  set  up,  and  bolted  or  riveted  together  into  the  com- 
pleted utensil.  Of  stoves  alone,  the  firm  can  furnish  about  two 
hundred  different  styles  and  sizes ;  so  that,  as  may  be  imagined,  the 
total  variety  of  work  turned  out  from  this  room  is  extensive  enough. 
There  are,  however,  other  departments  where  work  is  finished. 
The  large  architectural  structures  must  be  set  up  in  one  of  the 
roomy  sheds  or  in  the  open  air — for  no  piece  of  work,  from  a 
house  down  to  the  smallest  stove,  is  permitted  to  leave  the  prem- 
ises until  it  has  been  fitted  together,  and  carefully  marked,  if  it  has 
to  be  taken  apart  for  transportation.  Boilers,  again,  are  built  in 
the  boiler  room ;  railings  and  verandas,  in  the  railing  room ; 
vault  lights  and  heating  apparatus,  galvanized  iron  work  for  roofs, 
cornices,  etc.,  in  their  respective  separate  places,  etc.  There 
is  also  a  blacksmithing  room,  a  machine  shop,  a  pattern  room,  a 
japanning  room,  and  all  the  subsidiary  premises  necessary  to  a  com- 
plete and  fully  furnished  establishment. 

Now,  returning  to  the  counting-room,  if  we  sit  down  and  con- 
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■PBCIMBH*   IS  THE   WOULD. 

The  earlier  apecimens  of  bank  note  engraving,  as  compared  with 
the  elaborato  and  artistic  productions  of  the  prcsoat  day,  were 
erode  and  rude  indeed.  Between  the  Continental  notes  of  tho 
Revolution  and  the  govcmtncnt  issues  of  to-day,  and  even  between 
the  bank  notes  of  fifty  years  ago  and  the  present  national  bank 
bills,  there  is  almost  as  great  a  contrast  as  thero  ia  between  the 
"  block-books  "  of  the  fifteenth  century  and  the  finest  typographi- 
cal cflbrts  of  the  nineteenth  century.  And  yet  tliis  faiily  amazing 
advance  in  bank  note  engraving  ia  exhibited  —  as  the  special  art 
itself  was  invented  —  in  the  United  States  alone.  The  Bank  of 
England,  after  printing  for  more  than  a  century  notes  so  simple 
and  inartistic  that  tliey  might  be  counterfeited  hy  any  lithographer 
or  wood-engraver,  and  also  by  any  export  penman,  owes  the  very 
few  improvements  adopted  to  American  invention,  and  even  now 
prints  its  notes  from  electrotypes.  The  notes  of  the  Bank  of 
France,  and  other  continental  issues,  arc  a  little,  but  not  much, 
better ;  while  all  the  European  bank  notes,  by  their  simplicity  of 
design  and  comparative  coarseness  of  execution,  fairly  invito 
counterfeiting. 
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The  Processes  of  Bank  Note  Engraying. 

The  present  processes  of  bank  note  engraving,  which  is^  in  some 
of  its  details  at  least,  the  highest  style  of  engraving  in  America, 
are,  in  brief,  as  follows :  All  the  "  pictures,"  such  as  portraits, 
views,  copies  of  celebrated  paintings,  or  vignettes  of  whatever 
character,  are  engraved  by  first-class  artists  in  hne  engraving  upon 
small  pieces  of  plate,  which  are  softened  and  annealed.  When  the 
engraving  is  finished,  and  the  proof  is  satisfactory,  the  plate  is 
hardened,  and  is  then  transferred  to  another  plate,  or  more  fre- 
quently to  a  steel  cylinder,  which,  when  hardened  in  tunii  presents 
a  raised  impression,  which  will  cut,  in  the  shoit  space  of  fifteen 
minutes,  by  pressure  or  by  rolling  under  heavy  pressure,  a  dupli- 
cate of  the  original  plate  on  the  plate  finally  to  be  used  in  print- 
ing. This  is  an  important  part,  but  by  no  means  the  whole  of  the 
wort.  Other  portions  of  the  plate  for  the  note  have  been  cut  by 
machinery,  and  transferred  to  the  plate ;  the  "  counters,"  on 
which  the  figures  of  the  denomination  of  the  note  are  printed, 
have  been  put  in  by  lathe-work  patterns  ;  and  indeed  the  greater 
part  of  the  plate,  even  the  lettering,  formerly  all  done  by  hand  on, 
the  plate  itself,  is  now  done  by  machinery,  leaving,  if  anything, 
only  the  large  figures  indicating  the  denomination  to  be  cut  in  by 
the  engraver.  The  plate,  thus  completed  by  the  various  transfers, 
is  now  hardened,  and  is  ready  for  printing.  It  will  thus  be  seen 
that  where  the  engraving  of  a  vignette  may  occupy  weeks,  with 
the  transfer  of  this,  and  transfers  of  other  portions  of  tlie  work 
originally  done  by  the  engraver  or  by  machinery,  the  actual  prepara- 
tion of  the  plate  for  printing  is  made  the  work  of  a  few  hours  only. 
The  plates  for  printing,  as  made  by  the  transfers,  are  thin  plates 
of  steel,  with  sometimes  two,  three,  or  four  notes  on  a  plate,  and 
Bometimes  a  single  note.  Notes  of  the  larger  denominations,  one 
hundred  dollars  and  upwards,  requiring  fewer  impressions  than  the 
lesser  notes,  have  sometimes  been  engraved  on  copper. 

In  printing  from  the  plates,  the  same  care  is  necessary  as  in  the 
b?st  plate  printing,  and  special  presses  are  used  which  will  regis- 
ter every  impression  taken,  so  that  not  a  single  sheet  can  be  ab- 
stracted by  dishonest  persons  during  the  process.  After  printing, 
the  sheets  are  dried,  and  are  subsequently  pressed  under  hydraulic 
pressure.  The  numbering  of  the  notes  with  red,  or  other  colored 
figures,  is  done  by  a  curious  machine,  which  itself  seems  to  count 
intelligently. 
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Until  villiiii  comparatively  a  few  years,  men's  and  boya'  cloth- 
ng,  like  womon'H  clutliing,  was  almost  entirely  an  article  of  home 
nanufacturc;  tliat  is,  ttie  clittlies  were  actually  cut  and  tnadc  in 
he  household  wlicrc  they  were  to  be  worn.  This  waa  especially 
rue  in  tlie  rural  regions  of  the  United  States,  when  every  farmer's 
vife  know  how  to  weave  wool  into  stout  "  homespun  "  cloth,  and 
;ould  dye  it,  cut  tlie  clothes,  and  make  serviceable,  if  not  elegant, 
irticles  of  apparel.  This  is  still  true  of  many  parts  of  the  coun- 
ry,  particularly  of  ncwiy-setllcd  portions  of  the  West  and  South, 
vliere  the  well-known  '■butternut"  cloth  of  home  manufacture 
lupplies  good  stout  clothing  for  farmers  and  their  sons.  In  the 
lid  colonial  days,  country  housewives  vied  with  each  other  in 
reaving  cloth,  and  during  the  Revolution,  when  embargoes  and 
)rejudiee  alike  prevented  the  importation  of  foreign  cloths,  the 
jest  and  richest  men  in  the  country  appeared  in  the  legislature,  in 
congress,  and  everywhere  in  public,  in  well-made  suits  of  hand- 
iome  cU'th,  which  they  boasted  was  of  strictly  "domestic  manu- 
icture,"  the  wool  being  grown,  the  cloth  manufactured,  and  the 
■lothes  cut  and  made,  "at  home." 

(58T) 
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The  first  innovation  on  the  primitive  and  independent  manufac- 
ture of  clothing  in  and  for  the  household  was  the  employment  of 
some  expert,  —  generally  a  woman,  —  who  went  from  house  to 
house,  and  cut  out  the  clothes,  which  the  wife  and  daughtera  of 
the  household  subsequently  made  up.  Then  came  the  village  tai- 
lor, who  took  the  homemade  cloth,  and  cut  and  made  the  clothes. 
The  growth  of  villages  and  towns  might  be  marked  by  the  num- 
ber and  the  business  of  the  tailors.  .  The  next  step  in  advance 
was  joining  the  business  of  the  draper,  or  one  who  sells  cloth,  to 
that  of  the  tailor,  so  that  those  who  did  not  make  their  own  cluth, 
or  buy  from  the  manufacturers  to  take  to  the  tailor,  could  select 
what  they  wanted  in  the  shop  where  they  were  measured  for  new 
suits.  The  number  of  misfitting  garments,  which  were  turned 
back  on  the  tailor,  and  which  had  to  be  sold  to  some  one  whom 
they  did  fit,  or  more  nearly  fit,  may  have  suggested  the  idea  of 
making  suits  of  difierent  sizes  to  be  sold  ready  made  to  those  who 
might  desire  them.  The  enormous  and  perfect  business  in  this 
line,  which  is  now  conducted  in  every  leading  city  in  the  United 
States,  and  in  nearly  every  important  city  in  the  world,  was  av 
aftergrowth. 

The  business  may  be  said  to  have  begun  with  the  cheap  "  slop- 
shops,'' as  they  are  called,  which  fitted  out  sailors  with  all  the 
clothing  they  wanted  for  long  or  short  voyages,  and  with  tliick 
and  thin  articles  of  wear  for  difierent  climates.  With  this  branch 
of  business  was  generally  joined  a  supply  of  hats,  shoes,  canvas 
bags,  thread,  combs,  soap,  needles,  knives,  scissors,  and  such 
small  stores  as  were  necessary  to  make  up  the  sailor's  '*  kit."  It 
is  presumed  with  the  growth  of  this  business,  and  particularly 
with  the  competition  which  has  sprung  up  in  the  trade,  that  ''poor 
Jack  "  is  better  and  more  cheaply  served  than  he  was  in  the  days 
when  the  slop-sellers  in  cities  and  in  seaport  towns  were  either 
sailor  boarding-house  keepers,  or  in  league  with  these  and  otlier 
sharks,  who  fattened  upon  Jack,  and  who  sold  him  ill-made  and 
ill-fitting  clothing  of  the  worst  materials  at  exorbitant  prices.  The 
time  has  gone  by  when  all  the  sailors'  out-fitting  shops  were  of 
this  character  ;  there  are  enough  of  precisely  this  kind  now  ;  but  in 
most  seaport  places  there  are  perfectly  respectable  and  fair-dealing 
stores  and  shops,  which  supply  excellent  clothing  for  sailors  at 
most  reasonable  prices,  so  that  Jack  as  his  own  tailor  on  ship- 
board is  a  much  rarer  spectacle  tlian  he  was  a  few  years  ago. 

The  second-hand  clothing  business,  largely  conducted  by  Jews, 
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-^^ho   bought,  cleansed,  and  repaired  old  clotliing,  making  it  "  as 

good  as  new,"  and  sometimes  selling  it  as  if  it  was  new,  becamo 

in  A  few  years  so  important  a  traffic  that  almost  every  town  of  any 

consequence  in  the  comitry  had  its  miniature  representative  of 

Chatham  Street  in  New  York.     A  very  largo  business  is  done  in 

New  York,  Boston,  and  Pliiladclphia  iu  restoring,  and  sometimes 

-remaking,   the  old  clothes  which   aro   picked  up  by  agents  or 

smaller  second-hand  clothing  dealers,  and  which  are  sent  to  tlie 

South  and  West,  and  frequently  abroad,  to  be  sold  at  retail.     The 

clotliing  is  bought  sometimes  for  money,  but  more  frequently  for 

£uicy  china  and  porcelain,  or  other  goods,  which  pedlcrs  carry 

about  the  country  to  excliange  for  old  clothes,  thereby  making  a 

considerable  profit  on  both  what  they  sell  and  what  they  buy.     If 

trustworthy  statistics  of  tliis  business  could  be  gathered,  the  trade 

would  be  shown  to  be  an  enormous  one,  giving  employment,  the 

means  of  livelihood,  and  in  some  instances  much  wealth,  to  a  large 

class  of  people.     The  number  of  advertisements  in  the  city  papers 

for  BOOond*hand  clotliing,  for  which  "  the  highest  prices  "  will  be 

paid,  is  an  indication  that  the  business  is  extensive  and  profitable. 

Old  clothes,  by  skilful  cleansing  and  repairing,  and,  if  necessary, 

dyeing,  become  new  clothes  for  a  second  sot  of  wearers. 

Tlie  next  step  which  the  slop  and  Bccoud-iiand  clothing  business 
suggested  was  cheap  ready-made  clothing,  manufactured  from  low- 
priced  and  slightly  damaged  goods.  Cloths  partially  damaged  by 
fire  or  water  were  worked  up  into  clothing,  which  found  a  ready 
sale  in  cities.  All  ready-made  clotliing,  iu  the  earlier  stages  of 
the  trade,  was  called  "  slup-work,''  and  the  most  of  it  deserved  no 
better  title.  Poor  and  cheap  coarse  cloths  were  generally  worked 
up ;  no  special  attention  was  paid  to  fit  or  fashion ;  most  of  the 
work  was  done  at  starvation  prices  by  women,  and  the  goods  were 
bought  and  worn  by  those  who  could  not  afibrd  to  employ'  a  tailor 
or  buy  better  articles.  It  is  doubtful  if  there  was  any  economy  in 
8uch  purchases,  for  the  shiny  cloth  soon  took  on  a  dingy,  rusty 
hue  ;  the  "  all-wool ''  cloth  turned  out  to  be  more  than  half  cotton  ; 
and  the  garments  were  so  hastily  and  poorly  put  together  that 
they  soon  came  to  pieces.  There  was  a  time  when  a  ready-made 
garment  of  any  kind  could  be  readily  recognized  almost  as  far  as 
the  wearer  could  be  seen.  Hence  there  was  a  sort  of  shame  in 
the  purchase  and  wear  of  such  clothing,  and  it  was  considered  al- 
most disreputable  to  buy  it ;  it  was  at  once  a  reflection  upon  a 
man's  taste  and  a  supposed  indication  of  his  poverty. 
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class  city  clothier  is  able  to  furnish  everything  essential  to  a  gen- 
tleman's wardrobe ;  and  so  complete  are  some  of  these  establish* 
mcnts  that  they  might  boast  of  their  ability  to  clothe,  at  a  mo- 
ment's notice,  the  ''  naked  truth/' 

The  wholesale  clothing  business  began  in  New  York  about  thir- 
ty-five years  ago,  and  almost  immediately  assumed  an  importance. 
It  gave  employment  to  thousands  of  women  and  girls,  who  were  very 
glad  to  work  even  for  tlie  poor  wages  they  then  received  for  their 
labor,  and  men  in  considerable  numbers  were  employed  in  cutting 
and  in  making  the  heavier  garments.  The  financial  crisis  of  183T 
was  most  disastrous  to  this  business,  and  the  sudden  throwing  out 
of  employment  of  a  large  number  of  workmen  and  sewing  women 
created  much  suffenng.  In  a  short  time,  however,  the  business 
revived  again,  and  from  that  time  forward  it  steadily  increased, 
spread  to  other  cities  throughout  the  Union,  and  has  now  become 
one  of  the  most  important  industries  in  tlie  United  States.  Within 
twenty-five  years,  in  1860,  there  were  nearly  four  thousand  cloth- 
ing manufactories,  —  exclusive  of  those  devoted  to  making  shirts, 
collars,  and  articles  of  men's  underwear,  —  which  required  twen- 
ty-five millions  of  capital,  employed  one  hundred  thousand  per- 
sons, and  made  nearly  eighty  million  dollars'  woith  of  goods,  of 
which  five  eighths  were  made  in  the  Middle  States. 

In  New  York,  Massachusetts,  Pennsylvania,  and  in  one  or  two 
more  states,  patents  have  been  taken  out,  and  manufactones  estab- 
lished, for  the  production  of  felt  seamless  clothing,  wliicli  has  be- 
come quite  an  important  business. 

The  civil  war  (1861-5)  gave  an  immense  impulse  to  the  clothiers' 
business  in  the  demand  for  thousands  upon  thousands  of  uni- 
forms, and  enormous  fortunes  were  made  by  many  of  the  contract- 
ors. Some  of  these  contractors  attained  an  unenviable  notoriety 
by  furnishing  the  soldiers  with  shoddy  uniforms,  which  were  little 
better  than  brown-paper  suits  for  service  in  the  camp  and  field. 
The  introduction  of  sewing  machines,  and  other  labor-saving  de- 
vices, wonderfully  facilitated  the  ready-made  clothing  manufacture, 
and  since  1860  the  business  has  so  increased  that  it  is  estimated 
as  the  third  in  importance  in  the  industries  of  the  country. 

An  extensive  wholesale  clothing  establishment  must  be  con- 
ducted with  the  greatest  skill  and  economy  in  the  management  of 
every  department.  The  cloths  are  bought  months  before  the  sea- 
son when  they  are  to  be  worn,  in  order  to  give  time  to  make  them 
up.     The  cloths  are  to  be  cut,  the  buttons,  tliread,  linings,  etc., 
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are  to  be  supplied,  and  a  careful  account  in  every  department  mast 
be  kept  before  tlie  work  is  given  out.  The  large  houses  employ 
superior  cutters,  and  the  workmen  and  workwomen  generally  use 
sewing  macliincs,  which  their  wages  enable  them  to  hire,  or  to  pay 
for  in  small  weekly  or  monthly  instalments.  As  the  clotli  is 
bought  long  before  it  rctunis  to  the  clothier  in  garments,  and  as 
his  goods  are  sold  sometimes  on  credits  of  several  months,  the 
business  requires  a  large  capital,  and  a  large  amount  of  money 
is  needed  for  the  weekly  payment  of  the  hands.  In  New  York 
thousands  of  Germans  and  others  work  for  the  clothiers  ;  in  New 
England  the  garments  are  cut  in  the  cities,  and  are  then  sent  to,  or 
taken  by,  workwomen  in  the  country,  who  make  the  clothes  and 
return  them.  Thus,  in  addition  to  the  vast  amount  of  work  for- 
nished  to  those  immediately  employed  in  and  near  the  city  estab- 
lishments, the  clothiers  supply  the  means  of  livelihood  to  thou- 
sands of  farmers'  aiid  laborers'  wives  and  daughters  in  the  inte- 
rior towns  remote  from  Boston  and  other  centres,  but  with  which 
communication  is  frequent  and  easy  .by  railroad.  In  addition  to 
the  manufacture  of  men's  clothing,  the  making  of  boys'  clothing 
in  infinite  variety  is  an  important  department  in  all  large  clothing 
establishments,  and  a  few  of  tliem  are  exclusively  devoted  to  this 
branch  of  the  business.  Nearly  all  of  the  large  establishments  in 
the  principal  cities  have,  besides  their  wholesale  department,  a 
retail  department,  a  custom  department,  —  making  goods  to  meas- 
ure for  customers,  —  and  sometimes  a  general  furnishing  depart- 
ment. 

Among  those  who  have  made  large  fortunes  in  the  clothing  ti^c 
are  the  Dcvlins,  and  Brooks  Brothers,  in  New  York ;  the  late 
John  Simmons,  of  Boston,  who  bequeathed  two  million  dollars  to 
endow  a  female  seminary  ;  and  the  lato  Andrew  Carney,  by  who«o 
liberality  the  Carney  Hospital  at  South  Boston  was  established. 
Several  other  extensive  wholesale  dealers  in  New  York,  Boston, 
and  Philadelphia  have  attained  high  rank  in  the  mercantile  and 
manufacturing  world,  and  have  made  themselves  very  wealthy, 
besides  giving  remunerative  employment  to  thousands  of  persons. 

Twenty  years  ago  the  manufacture  of  ready-made  clothing  in 
Boston  was  located  principally  in  Ann  Street,  and  in  the  immedi- 
ate vicinity.  Prominent  among  the  clothiers  in  1852  was  the  firm 
of  Messrs.  Macullar,  Williams,  &  Parker,  whose  steady  increase 
of  business  and  the  imperative  demand  for  more  commodioas 
promises  necessitated  their  removal,  in  1854,  to  Siilk  Street.     At 
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heir  business  was  exclusively  confined  to  tbe  wholesale  trade  ; 
cunBtai^t  applic^itiuu  for  their  goods  at  retail  induced  them, 
57,  to  remove  to  Wastiingtou  Street,  to  what  waa  formerly 
d  "  Washington  Cuffec-houee,"  one  of  th^  revoluttuoary  relics 
city.  In  1860  the  increase  in  their  busineaa  compelled  them 
iiDve  to  the  large  store  previously  rented  to  the  well-known 
>r  George  W.  Warren  &  Uo.,  and  here  t)tey  added  a  custom 

other  reraoval  was  soon  imperative,  and  they  had  a  store  built 
cir  business.  By  a  contract  with  the  trustees  of  the  estate 
shua  Sears,  the  beautiful  marble  building,  Ko.  200  WaahiDg- 
tixiet,  now  occuiiicd  by  the  firm,  was  built  expressly  for  their 

Their  business  compnscs  the  following  departments  :  An 
ting  and  wiiolceale  cloth  department,  a  wholesale  clothing 
tmcnt,  a  retail  clothing  department,  a  custom  clothing  de- 
lent,  and  a  furnishing  goods  department. 

3  building,  which  is  one  of  the  finest  in  the  city,  has  a  front- 
f  fiity  feet  on  Washington  Sti'eet,  and  runs  through  two  bun- 
and  fifty  feet  to  Ilawley  Street.     The  basement,  which  has 

twelve  thousand  sqnare  feet  of  flooring,  is  devoted  to  tbe 
tion,  examinutiun,  and  uale  of  cloths  and  other  materials 
It  from  commission  merchants,  or  directly  from  foreign  and 
stic  manufacturers.  The  firm  import  fine  woollen  goods  of 
ah,  Scotch,  French,  and  Gennan  majiufacture,  for  their  own 
Lnd  for  supplying  tailoring  cBtahliehnieuts  throughout  the 
ry. 

e  first  story  affords  an  immense  sales-room  for  ready-made 
.ng  at  retail.  It  is  two  hundred  and  fifty  leet  long,  by  fifty 
n  width,  and  twenty  feet  high,  finished  in  oak,  and  contains 
sunting-rooniB  and  public  and  private  busiticss  offices  of  the 
lishmciit.  The  second  story  is  devoted  to  tbe  sale  of  manu- 
red  clothing  at  wholesLilo.  In  the  third,  fourth,  and  fifth 
s  are  cutting  and  manufacturing  rooms,  containing  twenty- 
thousand  feet  of  flooring,  and  here  are  employed  men,  wo- 
and  children  engaged  in  various  departments  of  the  mana- 
le.  There  is  also  a  separate  department  for  the  manufacture 
lite  linen  summer  garments,  among  which  may  be  mentioned 
naking  of  no  less  than  fifteen  thousand  white  vests  in  a 
The  same  hands  are  employed  in  this  department  the 
!  year  through,  which  has  given  this  style  of  goods,  manu- 
red by  Messrs.  Macullar,  Williams,  &  Parker,  a  reputation  for 
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To  Robert  LirixcsTON  Stevens,  who  was  bom  at  Ilobuken,  New 
Jersey,  in  1788,  and  died  there  in  1856,  belongs  the  invention  of 
applying  iron  plateB  to  vessels  as  a  defence  against  shot  and  shells. 
He  made  the  discovery  in  1811,  and  in  1842  he  began  experiments 
for  a  floating  shot  and  shell-proof  battery,  making  a  contract  with 
the  Navy  Department  for  its  construction  in  1819.  The  plan  pro- 
posed a  large  veseel  to  be  built  entirely  of  iron,  and  the  work  was 
not  began  till  1856.  It  has  since  been  carriod  on  at  intervals  by 
the  execiitora  of  the  estate,  and,  in  1811,  after  costing  many  hun- 
dreds of  thouBands  of  dollars,  is  not  yet  completed.  Operations 
have  been  carried  on  with  an  assumed  secrecy,  though  full  descrip- 
tiona  of  the  battery,  so  far  as  it  has  progressed,  have  been  pub- 
lished in  the  New  York  journals.  The  Stevens  estate  appropri- 
ates money  for  its  completion,  and  when  finished  the  battery  be- 
comes, under  certiun  conditions,  the  property  of  tlic  State  of  New 
Jersey.  It  is  presumed  to  be  the  largest  and  most  powerful  ves- 
sel of  its  kind  yet  projected. 

John  Ericsson,  now  of  New  York,  is  tlio  inventor  of  the  iron 
(M7) 
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water.  The  model  was  generally  ridiculed,  and  was  popularly 
known  as  a  "  cbeese-bo^  on  a  raft ;  "  but  when  the  Monitor  en- 
countered and  defeated  the  Confederate  iron-clad  Merrimac  at 
Ilampton  Roads,  public  opinion  changed,  —  indeed,  was  enthusi- 
astic, —  and  fortliwith  government  ordered  the  construction  of  ten 
monitors,  of  eight  hundred  and  forty-four  tons  each,  with  one  tup 
ret  and  two  eleven  and  fifteen-inch  guns. 

The  advantage  in  the  Monitor,  on  which  the  invention  of  Ericsson 
rests,  is  the  revolving  turret,  in  which  the  guns  and  their  shot-proof 
shields  turn  together,  so  that  whatever  may  be  the  position  of  the 
ship,  or  even  if  the  ship  is  aground,  the  gans  can  instantly  be 
trained  round  the  entire  circle  to  any  point  of  the  horizon. 
Mounting  the  battery  in  the  centre,  and  directly  over  the  keel, 
permits  the  use  at  sea  of  the  heaviest  American  guns,  with  no 
danger  of  rolling  the  vessel  under,  or  tearing  her  to  pieces.  In 
addition  to  the  steadiness  of  this  class  of  vessels  at  sea,  the  power 
of  submerging  allows  the  heavy  armor  to  be  placed  only  on  the 
small  surface  exposed,  when  a  similar  tliickness  on  the  whole 
broadside  would  sink  the  vessel.  The  monitors  of  all  classes  re* 
quire  also  a  comparatively  small  number  of  men  to  work  them. 

The  original  Monitor  had  an  extreme  length  of  one  hundred  and 
seventy-three  feet ;  beam,  forty-one  feet  six  inches  ;  depth,  twelve 
feet ;  thickness  of  armor  above  the  water  line,  five  inches,  dimin- 
ishing below  to  four  and  three  inches ;  thickness  of  wood  above 
water,  two  feet  threo  inches  ;  the  turret,  twenty  feet  in  diameter 
and  nine  feet  high,  was  constructed  of  eight  thicknesses  of  one- 
inch  iron  plates  ;  armament,  two  eleven-inch  guns. 

The  nine  monitors  next  built  were  two  hundred  feet  long  on 
deck,  and,  while  built  on  the  general  plan  of  the  first,  were  supe- 
rior in  speed  and  in  construction.  The  turrets  were  eleven  inches 
thick,  and  some  of  them  carried  one  eleven  and  one  fifteen-inch 
gun,  and  others  a  fifteen-inch  smooth-bore  and  a  Parrott  rifle,  a 
150-pounder  or  a  200-pounder.  Eight  vessels  of  this  class,  with 
the  Ironsides  can-ying  thirty-two  guns,  were  engaged  in  the  attack 
on  Charleston,  when  the  turret  of  the  Passaic  was  disabled,  and 
the  Keokuk  alone  was  sunk. 

The  next  class  of  monitors  built  by  the  government  were  two 
hundred  and  twenty-five  feet  long,  and  of  one  thousand  tons  bur- 
den, with  side  armor,  besides  the  wooden  backing,  equal  to  eleven 
inches  thickness  of  iron.  The  government  next  constructed  the 
Puritan  and  the  Dictator,  one  of  them  double-turreted,  both  on  the 
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Monitor  plan,  and  intended  as  swifl  ocean  cruiBers.  The  ram 
frigate  Dunderbcrg,  built  by  W.  H.  Webb,  of  New  York,  and 
subsequently  sold  to  the  Russian  government,  was  a  combination 
of  the  advantages  of  the  turretcd  and  broadside  vessels.  She 
is  three  hundred  and  seventy-eight  feet  long,  sixty-eight  feet  wide, 
and  thirty-two  feet  deep,  and  so  far  as  armor  and  armament  go,  a 
more  formidable  ship  was  never  built*. 

The  Monadnock  and  Miantonomob,  double-turrctcd  ocean  cniit- 
ers,  with  a  speed  of  eleven  knots,  represent  the  next  clasB  Of 
monitors  planned  by  the  government.  They  are  two  hundred  ftnd 
fifty-seven  feet  long,  with  turrets  twelve  inches  thick,  side  ann<v 
eleven  inches  thick,  and  armament  four  fifleen-inch  gans,  capable 
of  throwing  a  broadside  of  eighteen  hundred  pounds  of  solid  ahot. 
A  still  more  formidable  class,  represented  by  the  Kalamazoo/hat 
a  length  of  three  hundred  and  forty-two  feet ;  breadth,  fifty-tix 
feet  eight  inches  ;  depth,  twenty-one  feet  six  inches  ;  iron  plating, 
fourteen  inches  thick  ;  thickness  of  deck,  twelve  inches,  including 
three  inches  of  iron  plating ;  and  turrets,  fifteen  inches  thick. 

Nearly  all  these  vessels  were  built  by  contractors,  and  were 
armored  with  American  rolled  plates.  Their  success  in  the  late 
war  shows  their  perfect  adaptability  to  the  required  conditions, 
that  tliey  should  be  shot-proof,  able  to  fight  in  shallow  water,  and 
equally  able  to  endure  a  heavy  sea.  In  all  the  engagements  with 
forts  on  shore,  tlie  loss  of  life  on  board  the  monitors  was  singular- 
ly small.  In  competition  with  the  Confederate  iron-clads,  the 
monitors  were  generally  the  conquerors,  and  their  use  shows  them 
to  be  invaluable  both  for  service  at  sea  and  for  harbor  defence. 

A  XCIEXT    A  RTILLERY. 

Sotting  aside  the  claims  of  the  Chinese,  who  assume  to  have 
had  artillery  as  early  as  618  B.  C,  it  is  conceded  that  the  inven- 
tion of  guns  and  gunpowder  is  of  Eastern  origin,  and  the  Moors 
in  Spain,  who  used  artillery  at  the  siege  of  Saragossa,  in  1118,  in- 
troduced the  new  weapons  of  warfare  into  Europe  one  hundred 
and  fifty  years  before  the  alleged  discovery  of  Roger  Bacon. 
The  Spaniards  took  Gibraltar  with  cannon  in  1308.  Some  histori- 
ans state,  and  others  deny,  that  the  English  had  artillery  at  the 
battle  of  Crecy  in  1346.  The  Venetians  used  cannon  against  the 
Genoese  in  1378.  The  guns  of  the  fourteenth  century,  however, 
were  of  extremely  rude  construction,  and  from  their  facility  in 
bursting  were  nearly  as  dangerous  to  friends  as  to  foes. 
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.'Id  dve*  flfteentii  century  great  improTements  in  artill(^ry  were 
made>  an^  gfoas,  heretofore  made  by  hooping  iron  bare  together, 
were  cavt'  in  iron,  copper,  and  brass.  Charles  YII.,  of  France, 
introdaised  guns  with  tmnniions,  carriages  on  wheels,  and  iron  shot 
instead'  of  stones  or  other  projectiles.  His  successors  added  other 
improTements,  tending  to  iigliten  field  artillery.  With  the  seven- 
teenth century  came  the  introduction  of  cartridges,  gprape  shot, 
case  shot,  hollow  shot,  mortars,  howitzers,  shells,  fuses,  and,  with- 
alk  a  complete  revolution  in  the  art  of  fortification,  which  the  new 
implements  of  war  demanded.  In  the  wars  of  Louis  XIY.,  com* 
plete'  artillery  trains  of  as  many  as  two  hundred  guns  were  fre- 
quent. In  1690  France  founded  the  first  artillery  school.  In  the 
bfegiBning  of  the  eighteenth  century  most  European  countries  in- 
corporated the  artillery  service  regularly  in  their  armies.  Frederic 
theOreal  introduced  the  efiective  service  of  horse  artillery,  and 
befove*  Ae  close  of  the  eighteenth  century  Germany  developed  the 
badiBg  scientific  artillerists  of  the  age.  Napoleon  was  a  bom 
artSerist,  and  with  light  field  guns  and  immense  numbers  of  tliem 
lieoiitoilHered  all  Europe. 

'  After  the'  downfall  of  Napoleon,  in  1815,  the  artillery  of  Europe 
WM'fpeatly  improved  by  the  abolition  of  light  calibres,  and  the  in- 
tredvotion  of  heavier  artillery  of  the  English  model.  Among  re- 
ceat  •  European  rulers,  Louis  Napoleon  paid  great  attention  to 
inkprdvements  in  artilleiy,  and  the  late  continental  wars  have  led 
to  tie  invention  and  introduction  of  new  arms  for  sea,  field,  and 
fort  service  ;  heavy  guns  for  ships  and  fortresses,  pivot  guns,  shell 
gHBv;  niitiaMleuses,  etc. 

Artillery  in  Axbbica. 

Awording  to  one  of  the  historians  of  New  Netherlands,  the 
liMMndiusetts  colonists,  as  early  as  1664,  were  casting  cannon  and 
csHMMi  balls.  In  1748  a  foundery  at  Bridgewater,  Massachusetts, 
mfede  gnns  of  from  three  to  forty-two  pounders  in  brass  and  iron, 
ciM  aolid,  and  then  bored.  During  the  Revolution  cannon,  can- 
non balls,  and  shell  were  made  in  Massachusetts,  Rhode  Island, 
OonBeeticut,  New  Jersey,  Pennsylvania,  and  Maryland,  and  were 
Artribiited  in  considerable  quantities  throughout  the  country. 
Wmittm  Denning,  of  Gumbertand  County,  Pennsylvania,  made  a 
v^ty  efiective  wrought  iron  gun  of  iron  staves,  hooped,  and  boxed, 
and  breeched  like  other  cannon.  At  Springfield,  Massachusetts, 
and  at  Salisbury,  Connecticut,  guns  of  from  four  to  thirty-two 
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pounders  were  made.  Reading  and  Warwick,  in  Pennsylvania, 
were  important  seats  of  this  manufacture.  A  contract  was  made 
with  the  Hughes  Brothers,  of  Frederick  County,  Maryland,  for 
one  thousand  tons  of  cannon,  upon  which  the  sum  of  eight  thou' 
sand  dollars  was  advanced,  and  subsequently  an  additional  twenty- 
two  and  two  thirds  dollars  per  ton  was  paid.  Indeed,  through  the 
Revolution  abundant  artillery  of  Americsm  manufacture  was  fur- 
nished, and  additional  supplies  were  secured  by  capture.  A  well- 
known  revolutionary  anecdote  makes  a  British  officer  ask,  with 
surprise,  "  Where  do  you  Americans  get  all  your  guns  ?  "  "  We 
make  them.''  "  But  where  do  you  get  your  patterns  ?  "  "At 
Saratoga,''  was  the  reply. 

In  1810  there  were  several  founderiesin  the  country,  which  cast 
shell,  shot,  and  cannon  of  small  calibre,  and  at  Cecil  County, 
Maryland,  near  Washington,  and  at  Richmond,  Virginia,  three  es- 
tablishments were  started,  capable  of  casting  the  largest  guns, 
and  with  machinery  for  boring  them,  each  of  them  able  to  turn  out 
pieces  at  the  rate  of  three  hundred  a  year.  In  1813  a  brass  foun- 
dery  at  Watervliet,  New  York,  made  cannon  by  contract  for  Con- 
necticut. The  following  year  Joseph  McClurg's  iron  foundery 
was  established  at  Pittsburg,  Pennsylvania,  which  cast  the  cannon 
for  the  fleet  on  Lake  Erie,  and  for  the  defence  of  New  Orleans. 
Previous  to  1836  patents  were  granted  for  an  improved  method  of 
elevating  cannon,  and  for  a  many-chambered  cannon.  Up  to  1857 
about  three  hundred  patents  for  cannon,  projectiles,  and  other  im- 
plements of  war  were  recorded  in  this  country. 

Among  the  heavy  guns  of  American  invention,  the  most  impor- 
tant are  the  Dahlgren,  tlie  Rodman,  the  Parrott,  the  Wiard,  and 
the  Ames,  named  respectively  after  the  inventors.  Lieutenant, 
subsequently  Rear- Admiral  John  A.  Dahlgren,  became  connected 
with  the  Ordnance  Department  at  Washington  in  1847,  and  during 
his  long  connection  with  the  service,  he  effected  many  important 
changes,  and  introduced  several  inventions,  snch  as  light  boat 
howitzers,  with  iron  carriages,  for  field  service,  and  his  heavy  shell 
gun.  The  Dahlgren  guns,  generally  of  smooth  bore,  are  .distin- 
guished by  their  peculiar  shape  and  the  heaviness  of  the  breech, 
which  materially  lessens,  if  it  does  not  prevent,  the  tendency  to 
recoil.  The  guns  are  cast,  and  after  cooling  are  annealed,  and  are 
turned  down  to  the  required  size.  The  Dahlgren  ten-inch  shell 
gun  has  a  length  of  bore  of  one  hundred  and  seven  inches ;  the 
eight-inch  shell  gun,  with  a  length  of  bore  of  one  hundred  inches. 
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weighs  sixty-three  hundred  weight,  and  at  five  degrees  elevationi 
at  nine  feet  elevation  above  water  level,  with  a  charg^e  of  nine 
pounds  of  powder,  has  a  range  of  seventeen  hundred  and  seventy- 
six  yards. 

The  Rodman  gun,  on  the  principle  of  which  all  the  heavy  ord- 
nance of  the  United  States  is  now  made,  is  cast  on  a  hollow  core, 
in  which  water  is  introduced,  so  that  the  metal  is  cooled  from  the 
interior,  which  gives  greater  hardness  to  the  interior  surface,  and 
renders  guns  less  liable  to  burst. 

The  Parrott  i*ifled  guns  and  projectiles  proved  very  serviceable 
in  the  late  war.  The  first  Parrott  g^un  was  cast  at  the  West  Point 
Foundery  in  1861.  The  year  following  the  inventor  began  to  make 
two-hundred-pounders  of  eight-inch  calibre,  and  afterwards  three- 
hundred-pounders  of  ten-inch  calibre. 

Mr.  Norman  Wiard,  of  the  Trenton  Wiard  Ordnance  Works, 
made  the  first  steel  guns  in  this  country,  and  his  field  batteries, 
with  improved  carriages,  attained  high  reputation  for  their  range 
and  precision.  He  also  made  heavy  steel  rifled  guns  for  naiYui 
service,  and  fitted  out  the  Bumside  expedition  to  North  Carolina 
with  its  entire  armament.  In  1864  he  constructed  a  large  navy 
gun  at  a  cost  of  eighty  thousand  dollars  —  the  largest  in  the 
country,  with  the  exception,  perhaps,  of  the  Rodman,  at  Fortress 
Monroe. 

Mr.  Horatio  Ames,  of  Falls  Village,  Connecticut,  invented,  in 
1854,  a  wrought-iron  gun,  which  is  stated  to  surpass  other  guns, 
of  equal  weight,  in  its  power  to  sustain  heavy  charges  with  no 
danger  of  explosion. 

The  great  cannon  founderies  of  the  United  States  are  at  West 
Point,  the  Fort  Pitt  Works,  at  Pittsburg,  and  the  Scott  Foundery, 
at  Reading,  Pennsylvania.  The  Fort  Pitt  Works  have  been  in 
operation  since  1813.  It  was  in  this  estabiiahment  that  lieuten- 
ant, subsequently  General  Rodman,  while  aiiperintending  some 
work  for  government,  conoeived  the  idea  of  casting  guns  hollow, 
and  cooling  them  from  the  interior.  In  1869  the  fifteen-inch  Rod- 
man gun,  weighing  forty-nine  thousand  pounds,  and  capable  of 
sustaining  charges  of  from  thirty-five  to  fifty  pounds  of  powder, 
with  shells  weighing  from  three  hundred  to  three  hundred  and 
thirty  pounds,  was  successfully  cast  at  these  works,  and  was  re- 
moved to  Fortress  Monroe,  where  it  was  repeatedly  fired.  Fol- 
lowing this  have  been  guns  with  enlarged  calibres  —  two  of  twen- 
ty inches,  capable  of  throwing  a  projectile  weighing  a  thousand 


mannfiustured 
tons. 


^ell  as  cannon 
be  Bevolation. 
ron-plate  armor 
parted  the  se- 
\g  in  retom  a 

many  patents 
utiles,  some  of 
I  be  thrown  bj 
liles. 

)  used  against 
Fulton,  the  in- 
\  and  effective 
atteiy  in  firing 
\g  the  late  war 

the  Soothem 
ct.  American, 
terrible  imple- 


LINEK   COLLAR  AND   CUFF  HANUFACTUBK. 


AUCltttT   FROHIBITIOir    I 


LABOB. — iiamncAiici 

COLUM  AMD   com.  —  BOUIC 
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CtrmMO  IBS 

nrapKOTion 
no  Binniii 
miB  orsRATirsB.  — BBQvuiTBa  or  mui'i 

It  is  a  curiouB  fact  t)iat  proceescB  of  mann&ctnre  have  been 
prohibited,  not  only  from  busiiiees  prejadice,  but  from  religious 
feelings,  as  mistaken  as  those  of  the  pioue  old  gentleman  who  ac- 
tually argued  against  canals,  within  a  century,  becaose,  he  said,  if 
Ood  had  meant  to  have  water  run  in  these  channels,  he  would 
have  made  it  do  so.  Until  the  period  of  the  Mohammedan  in- 
vasion  of  India  (A.  D.  664),  it  was  univeTBally  held  a  sacrilege  in 
that  country  to  wear  garments  made  from  pieces  of  cloth  sewed 
together.  Every  garment'  was  tlierefore  woven  in  a  single  piece, 
or  cot  from  a  larger  one ;  needleworic  was  at  an  enormoas  dis- 
count;  and  the  sewing  machine  woold  have  been  reckoned  a  tre- 
mendous engine  of  wholesale  damnation. 

It  is  far  different  now.  The  tendency  to  multiply  the  varieties 
of  all  manner  of  commodities,  to  apply  machinery  to  the  making 
of  separate  parts  of  each,  on  wholesale  principles,  and  to  di- 
vide and  subdivide  those  parts  almost  to  infinity,  has  become  the 
very  spirit  of  the  age ;  and  the  employment  of  the  sewing  machine 
is  one  of  the  very  latest,  and  largest,  and  most  wonderfully  useful 
of  all  the  steps  of  this  social  progress. 

The  first  period  in  the  history  of  dress  was  that  of  skins  uid 
fig  leaves.  Next  came  the  ose  of  woven  fabrics,  but  thus  &r 
C«OT) 
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always  of  family  make.  Then  those  better  gifted  or  sitnated  for 
the  purpose  began  to  weave  goods  for  others  to  make  ;  and  "  pur- 
ple and  fine  linen  '^  are  among  the  very  earliest  commodities  named 
in  the  history  of  commerce. 

The  ready-made  clothing  business,  of  comparatively  recent  date 
in  Christendom,  was  obviously  likely  to  be  introduced  far  earlier 
where  garments  were  mostly  constructed  on  the  model  of  a  shoet 
There  have,  however,  been  ''slop-shops^'  in  Europe  for  centuries, 
although  the  application  of  the  wholesale  methods  of  modem 
manufacture  has  been  much  later ;  and  after  the  separate  clothing 
business  had  grown  up,  and  even  after  a  still  further  division  had 
set  apart  the  under-clothing  business,  and  yet  again  the  men's  un- 
der-clothing business,  came  the  latest  subdivision  of  all  —  the  col- 
lar and  cuff  business.  It  remains  to  be  seen  whether  extensive 
business  houses  will  be  founded  in  the  future  for  nothing  except  to 
make  button  holes.     The  button  business  is  already  set  apart. 

Cleanliness  and  white  garments  always  go  together ;  and  the 
frequent  mention  of  the  two  in  the  Bible  is,  as  it  most  evidently 
must  naturally  be,  in  precise  harmony  with  the  constitution  of 
humanity.  Where  any  clothes  at  all  are  worn,  it  will  be  found 
tliat  white  under-clothes  go  with  cleanliness  of  the  person. 

Dress  serves  more  than  one  purpose.  It  is  for  modesty,  for 
comfort,  and  for  ornament.  And  the  tendency  of  modern  im- 
provements in  costume  is,  to  serve  all  three  of  these  purposes,  and 
at  the  same  time  to  avoid  interference  with  the  requirements  of 
business  engagements  and  physical  activity.  Now,  the  most  char- 
acteristic and  elegant  finish  of  modern  costume  is  given  by  per- 
mitting the  appearance  of  the  white  margin  of  the  innermost 
garments  at  the  neck  and  wrists,  those  b^ing  the  only  places  (except 
so  far  as  ladies  allow  their  shoulders,  arms,  etc.,  to  be  visible) 
where  the  person  is  uncovered.  The  white  borders  thus  displayed 
are  themselves  an  agreeable  finish,  in  point  of  color,  for  artistic 
reasons ;  they  also  give  the  further  agreeable  intimation  of  physi- 
cal cleanliness ;  and  they  are  susceptible  of  being  treated  with  a 
great  variety  of  effective  and  graceful  ornament. 

It  is  evident  that  the  daily  emergencies  of  life  should  soil 
more  rapidly  white  surfaces  exposed  to  the  outer  atmosphere  than 
those  which  are  covered  ;  and  this  is  a  sufficient  reason  for  patting 
on  a  clean  collar  and  clean  cuffs  ofbener  than  a  clean  shirt.  There 
are  no  authentic  statistics  of  shirts,  so  far  as  our  present  knowl- 
edge extends,  but  it  requires  no  very  complicated  calculation  to 
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show  that  the  nnmber  of  collaiB  and  cnffs  which  miiBt  be  mana- 
&ctared  in  the  United  States  in  a  year  is  immense.  We  hare  a 
population  of  about  forty  million  persons.  -Suppose  the  very  liberal 
allowance  of  one  quarter  deducted  as  too  young  for  such  elabo- 
rate articles  of  costume,  and  another  quarter  as  too  slorenly  or 
too  poor,  and  twenty  millions  remain.  Now,  at  six  collars  and  sis 
pairs  of  cuffs  each,  —  an  extremely  moderate  rate,  —  being 
eighteen  items  in  all,  the  United  States  at  any  given  moment  is 
using  three  hundred  and  sixty  mSlion  articles  of  white  goods  — 
or  thirty  million  dozen  —  for  dress  finish  at  neck  and  wrists. 
These  six  collars  and 'six  pairs  of  cuffs  will  not,  on  an  average, 
last  more  than  a  year;  and  therefore  the  above  total  quantify  must 
be  manufactured  anew  every  year.  Even  if  these  sums  total 
should  be  greatly  too  large,  it  remains  beyond  question  that  the 
actual  totals  are  enormous. 

The  history  of  arts  and  trades  shows  many  instances  of  the  con- 
centration, for  one  reason  or  another,  of  the  manufacture  of  some 
one  article  in  some  one  place.  Thus  the  hat  business  has  been 
established  at  Danbuiy,  Connecticut,  for  more  than  a  hundred 
years ;  clocks  are  made,  as  if  by  a  natural  local  growth,  at  Terry* 
ville  ;  cheap  jewelry,  at  Attleboro' ;  and  so  on. 

It  is  by  the  operation  of  this  law  of  aggregation  that  the  busi- 
ness of  manufacturing  collars  and  cuffs,  along  with  one  or  two 
other  closely  related  occupations,  has  grown  up  at  Troy,  New 
York,  where  about  eighteen  firms,  some  of  them  quite  wealthy, 
and  all  energetic,  are  established  in  this  one  business.  It  is  pro- 
posed in  this  paper  to  describe  the  organization  and  operations  of 
one  of  these  firms  —  that  of  George  B.  Cluett,  Brother  &  Co.  — 
as  an  illustration  at  once  of  the  actual  extent  and  importance  of 
the  demand  for  articles  seemingly  of  trifling  significance,  of  the 
surprising  investment  of  money  and  inventive  talent,  and  the  as- 
tonishing complexity  of  the  operations  that  are  carried  on,  in  order 
to  produce  goods  which  shall  suit  the  increasing  fitstidiousness 
of  customers  about  style  and  workmanship,  which  shall  at  the 
same  time  not  cost  too  much  for  the  average  purse  of  the  citizen, 
and  which  shall  nevertheless  afford  to  the  manufacturer  a  just 
compensation  for  his  time,  labor,  and  talents. 

The  wife  or  mother  who  sits  down  to  finish  off  the  wardrobe  of 
one  of  her  "  men  folks  "  with  half  a  dozen  collars,  has  a  simple 
task  to  perform.  She  measures  the  neck,  and  receives,  or  should 
receive,  a  kiss  for  her  trouble ;  or  takes  the  measure  from  a  shirt, 
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[.     This  being  decided,  from  twenty  to  thirty  pieces  of  wood 
lext  to  be  fashioned  —  being  the  working  patterns  which  the 
s  use  in  shaping  the  pieces  from  the  cloth  ready  for  sewing. 
amber  is  fixed  as  follows  :  One  wooden  pattern  gives  the 
of  the  band,  and  another  of  the  collar.     Bat  necks  are  not 
the  same  size.     Practically,  men's  necks  are  from  twelve 
half  to  eighteen  inches  round,  and  women's  from  ten  to  six- 
kud  a  half  inches,  though  extra  sizes  are  sometimes  famished 
ler  as  far  as  to  twenty-one  inches.     It  is  found  that  a  scale 
[f-inch  differences  is  best  between  these  extremes ;  so  that, 
e  band  of  the  supposed  new  style  of  collar,  there  must  be  a 
ite  wooden  pattern  for  the  12^inch,  13-inch,  ISj^inch,  ^and 
i,  up  to  eighteen  inches,  being,  in  this  instance,— -which 
average  one, — twelve  patterns.     Twelve  patterns  m<»6  to 
I  these  are  also  made  for  the  collar  part.     These  patterns  we 
ut  of  carefully  seasoned  thin  boards  of  maple  wood, 
xt  comes  the  cutting.     For  this  purpose,  a  whole  piece  of 
or  even  more,  is  carefully  laid  out,  even  and  smooth,  on  the 
ig-board,  which  is  a  thick  plank  of  white  pine.     This  wood 
)  the  knives  less  than  any  other ;  and  when  the  surface  is 
lencd  and  crumbled  under  the  innumerable  knife-strokes,  it  is 
d  down  to  a  new,  clean  stratum  again.     The  cloth  is  laid 
eight  thick ;  and  a  number  of  heavy  bell  shaped  masses  of 
like  large  paper  weights,  are  placed  on  it  to  keep  it  in  plaoe. 
:nives  used  have  short  blades,  somewhat  after  the  style  of  a 
,  short  shoe-knife,  and  the  blade  is  separate,  fastening  into 
an  die  while  in  use  with  a  small  set  screw.     There  is  one  sin- 
lacksmith  in  Troy  who  possesses  exclusively  the  secret  of 
g  to  these  knives  exactly  the  right  temper  to  ,go  tiirough 
€ight  thicknesses  of  linen  with  the  least  possible  trouble.  He 
(  his  secret,  like  the  legendaiy  forgers  of  fairy  blades  in  the 
tones  of  chivalry,  and  makes  a  very  good  thing. of  it. 
kving  thus  been  cut  out,  the  pieces  are  put  together  in  little 
Is,  each  containing  the  materials  for  a  dozen  collars,  and  the 
Y  thus  formed  remains  together  through  all  the  subsequent 
litudes  of  its  youth  in  the  factories,  until,  having,  as  it  were, 
n  up  to  maturity,  it  is  dispersed  abroad  into  the  great  world, 
member  to  shift  for  itself;  i.  e.,  it  g^s  into  the  hands  of  a 
mer,  to  be  retailed  or  worn  out. 

e  successive  operations  which  now  follow  are  these :  The 
rs  having  been  (1)  cut,  are  (2)  run,  (3)  turned,  (4)  stitched, 
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(5)  bands  run  over,  (6)  bands  turned,  (7)  bands  stitched,  (8)  but- 
ton-holes cut,  (9)  button-holes  worked.  Of  these  operations, 
some  parts  are  done  by  outside  hands,  but  most  of  them  in  the 
factory.  All  the  rooms  of  Messrs.  Cluett  Bros.  &  Co.'s  building 
are  unusually  light,  airy,  and  well  ventilated  ;  and  their  sewing- 
machine  room  in  particular,  which  was  formerly  a  public  hall,  is  a  re- 
markably lofty  and  airy  room.  The  balcony  which  the  fiddlers  used 
to  occupy  is  still  there,  but  the  innumerable  shai-p  chatter  of  a  hun- 
dred sewing  machines  fills  the  room  with  a  noise  that  leaves  no  place 
for  other  music,  and  the  vibration  of  the  needles  beats  the  speed 
of  a  fiddler's  elbow  quite  out  of  sight. 

The  machines  are  arranged  in  rows  across  the  room,  and  each 
is  belted  to  a  shaft  that  runs  along  the  floor  and  supplies  the  neces- 
sary power.  This  arrangement  wholly  obviates  the  well-known 
serious  objections  to  sewing-machine  work  by  treadle  power.  The 
day's  work  of  each  machine  is  equal  to  what  could  be  done  by  at 
least  twenty  women,  and  the  hundred  together  therefore  constitute 
a  working  force  equal  to  two  thousand  sewing-women  without  ma- 
chines. An  extreme  estimate  would  add  another  thousand  to  this 
total. 

When  all  these  sewing  processes  are  at  last  complete,  the  col- 
lars —  and  so  of  other  articles,  for  we  are  following  the  fortunes 
of  the  collar  as  a  representative  of  the  rest  —  are  transferred  to 
the  laundry,  where  a  second  series  of  eleven  processes  is  gone 
through  with,  besides  the  mere  transfer.  These  are  as  follows : 
(I)  Washing  in  suds,  to  remove  the  manufacturer's  "  dressing" 
from  the  goods ;  (2)  bleaching,  by  means  of  hyperchloride  of 
soda ;  (3)  application  of  dilute  sulphuric  acid,  to  complete  the 
bleaching  process ;  (4)  washing  in  suds,  to  remove  the  acid ; 
(5)  boiling;  (6)  rubbing  and  rinsing;  (1)  bluing  and  rolling; 
(8)  starching  with  thin  starch ;  (9)  starching  with  thick  starch; 
(10)  drying;  (11)  ironing. 

These  operations  are  greatly  facilitated  by  the  arrangement  and 
fitting  up  of  the  different  rooms,  and  by  various  devices  for  econo- 
mizing labor  and  power.  Thus  a  peculiar  formation  of  the  stove 
for  heating  irons  keeps  forty  of  them  hot  all  the  time,  with  a  small 
average  consumption  of  coal ;  the  order  of  the  tubs  used  is  such 
as  to  make  the  progress  of  the  goods  easy  through  the  successive 
processes,  etc.  The  starch  used  is  not  of  wheat,  but  of  com,  which 
is  found  to  be  equally  efficient,  cheaper,  and  much  less  disagree- 
able to  the  fingers  of  the  operatives.     This  is  a  pretty  important 
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consideration,  for  it  is  fonnd  to  make  the  difference  between  sore 
fingers  and  healthy  ones,  —  that  is,  work  or  idleness,  —  besides 
pain,  which  is  sometimes  no  small  item,  as  the  very  agonizing  local 
inflammation  called  felon  has  occasionally  been  somewhat  freqaent 
among  those  who  work  in  the  starching  rooms. 

Ai^r  the  ironing,  each  family  of  a  dozen  collars  is  once  more  as- 
sembled, and  carried  to  the  inspecting  department.  A  system  of  in- 
spection is,  however,  maintained  throughout  all  the  works ;  and  it 
is  necessary  to  use  a  good  deal  of  strictness  in  order  to  prevent 
the  destruction  of  much  valuable  property  by  careless  making  up. 
This  final  inspection,  however,  decides  upon  the  quality  of  the 
completed  goods  as  adapted  for  the  market,  and  upon  passing, 
each  separate  article  is  stamped  with  the  name  of  its  style,  and 
size,  after  which  the  dozen  is  enshrined  in  its  neat  paper  box, 
there  to  remain  until  sold  to  the  consumer.  The  firm  for- 
merly packed  in  larger  single  parcels ;  but  the  convenience  of 
trade  has  made  it  an  invariable  rule  to  pack  everything  by  single 
dozens,  and  the  dozen  is  accordingly  the  sole  ultimate  numeral 
standard  of  the  business,  no  smaller  or  larger  number  of  any  arti- 
cle being  packed  in  one  paper  box. 

The  finished  goods  sent  to  market  by  Messrs.  George  B.  Cluett, 
Brother  &  Co.,  being  thus  thought  out  and  adapted  in  advance  of  the 
demand,  are  accumulated,  according  to  the  practice  of  the  firm,  to 
a  very  considerable  extent.  It  is  not  unusual  for  them  to  have 
on  hand  thirty  thousand  dozen  or  more  of  articles  all  ready  for  use, 
each  having  gone  through  the  whole  series  of  twenty  processes 
that  have  been  described,  and  representing,  of  course,  a  very  large 
sum  of  money  paid  out  for  materials  and  labor. 

Moreover,  this  forethought  in  determining  styles  must  be  suc- 
cessful, or  the  result  must  be  a  serious  loss  to  the  firm.  No  mod- 
erate number  of  collars,  for  instance,  can  be  made  up  at  once  and 
sent  out  as  specimens,  with  the  expectation  of  manufacturing  to 
fill  orders  if  the  new  style  suits.  There  will  not  be  time  for  that ; 
for  there  are  plenty  of  rival  houses  ready  to  snatch  after  any  good 
new  idea,  and  who  do,  in  fact,  do  so  as  it  is ;  so  that  the  chief 
advantage  which  this  shrewd  and  wide-awake  firm  can  reap  from 
their  good  judgment  and  invention,  depends  upon  their  running 
the  risk  of  success.  They  therefore  take  it  for  granted  that  each 
new  style  will  succeed.  In  sporting  language,  tiiey  '*  back  them- 
selves heavily  every  time."  The  result  justifies  this  bold  practice ; 
for  hitherto,  with  unimportant  exceptions,  the  large  stocks  which 
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allowable  on  men'B  gooda,  and,  accordingly,  the;  cost  decidedly 
more  per  article.  On  Ilia  othet  tuud,  the  ladies'  goods  do  not  have 
to  be  made  and  pnt  op  with  nearly  so  mnob  accorady  in  reapect  to 
length  by  incbesand  halTea^  etc.,  m  the  pin  method  of  featening, 
and  ladies'  waya  of  Saisfaiog  iritb  a  bow  of  ribbon  or  the  like, 
render  it  easier  to  fit  them. 

It  is  curious  to  see  bow  mach  and  how  effective  ornament  can 
be  pnt  on  work  turned  out  in  the  wholesale  sty^e  of'thiafirm.  In- 
sertion, cords,  plain  and  colored  stripes,  dots,  edgings,  embroi- 
deries of  many  kinds,  besides  the  endless  varieties  of  graceftal  out- ' 
line,  are  nsed  on  the  collars,  cufib,  nnder«leevea,  habits,  etc.,  of 
the  ladies'  goods  department,  afibrding,  of  course,  a  much  wider 
field  for  the  inventive  and  artifltie  &cultiee  of  the  firm  than  the 
comparatively  monotonous  and  plain  goods  which  are  "  good 
enough  for  the  men." 

This  bouse,  which  ofiers  so  admirable  an  instance  of  how  readily 
tiie  American  business  world  adapts  itself  to  new  conditions,  and 
tarns  them  to  its  own  nses,  is  compoeed  of  foor  brothers,  whose 
names  may  welt  be  given  here  in  fall;  as  belonging  to  the  history 
of  American  industry ;  George  B.  Clnett,  J.  W.  Allred  Clnett, 
Robert  Clnett,  Edmund  Gluetb 
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States,  fer  instance^  would  not  endure  the  authority  of  a  government 
seated  at  the  extremest  opposite  veige  of  a  oontinent,  distant  by  a 
tenth  of  the  earth's  whdLe  oiroumference,  and  at  the  end  of  a  luid 
journey  of  certainly  not  less  than  six  months,  and  very  likely  entirely 
impracticable ;  or  of  a  sea  voyage  of  not  &r  from  the  same  length 
around  Cape  Horn.  It  is  because  we  can  travel  between  Washington 
and  San  Francisco  in  a  few  days,  and  can  communicate  between  tiiem 
in  a  few  seconds,  that  our  country  still  extends  from  ocean  to  oceaot 

Within  that  vast  railroad  organism,  which  this  figurative  repre- 
sentation takes  as  a  drculating  system  in  the  United  States,  there 
may  be  further  distinguished  several  elements.  Thus,  we  find  that 
^>eed  depends  upon  the  excellence  of  the  road,  locomotives,  and 
trucks.  Cheapness  and  safety  depend  upon  the  judgment,  skill,  and 
honesty  employed  in  construction,  equipment,  and  operation*  But 
comfort  and  convenience,  which  are  not  much,  if  at  all,  less  important 
in  promoting  travel  and  attracting  patronage,  are  chiefly  dependent 
upon  the  structure  and  details  of  Railroad  Cars. 

The  extent  of  business  transacted  in  providing  for  this  single 
department  of  one  of  the  several  business  interests  concerned  in  pro* 
moting  the  sole  purpose  of  land  tranq>ortation  is  enormous.  How 
enormous,  it  would  take  a  long  compilation  of  figures,  and  consider- 
able labor  in  statement  and  in  understanding,  to  fully  realize.  But 
there  are  somewhere  about  two  thousand  railroads  in  operation  in  the 
United  States ;  of  these,  one  single  one  owns  more  than  sixteen  thou- 
sand cars,  including  all  kinds ;  others  have  between  nine  and  ten  thou- 
sand ;  and  quite  a  number  as  many  as  five  or  six  thousand.  These 
have  to  be  frequently  renewed,  for  a  car  lasts  certainly  not  more  than 
nine  years  on  an  average.  And  new  roads  are  coming  into  operation 
at  the  rate  of  over  two  thousand  miles  a  yeai;  all  requiring  complete 
new  outfits.  Cars  cost  from  1 600,  which  will  buy  a  ^  flat  ^  or  platform 
car,  up  to  1 20,000,  which  is  the  cost  of  one  of  those  gorgeous  travel- 
ling hotels  called  ^^  Palace  Cars."  It  b  evident  that  the  quantity  of 
capital  invested  in  car  manufacturing  alone  must  be  very  great.  To 
represent  intelligibly  the  quantity  of  work  invested,  would  be  still 
more  difficult,  whether  the  number  of  hands  employed,  or  the  number 
of  days'  work  represented  by  each  completed  car,  or  the  quantity 
of  materials  and  number  of  separate  pieces  in  a  single  car,  should  be 
adopted  as  a  criterion.  For  instance,  there  were  counted  on  one  side 
of  one  car,  standing  half  finished  in  the  Jackson  and  Sharp  Company's 
Works,  at  Wilmington,  183  wooden  pegs,  408  brads,  288  nails,  and 
182  pieces  of  wood.    This  included  only  one  side  of  the  wooden 


trncks  or  roo^ 
lorandmn  htmg 
fiusteimigd  (not 
illed  for  for  two 
3  than  half  the 
T  to  inqnire  out, 
parts  and  "pieces 
and  endurance, 

^r  coach  is  '  a 
Few  know  how 
)  first  railroads, 
roads.  It  may- 
nest  of  aristo- 
5  arrangements, 
ive  superseded, 
wheeled  trucks 
more  passenger 
pair  of  human 
soon  varied  by 
ach-bodies,  and 
s  in  each,  while 
The  English 
I  seclusion  and 
5  of  for  perpe- 
cal  and  "prompt 
or  of  the  oon- 

its  any  dangei' 
ns  through  the 
le  in  Europe  — 
conductor  and 
der  of  events, 
inventors  have 
irements  of  the 
car,  instead  of 
aches;  and  the 
ledy  if  at  aD,  by 

il  and  in  detail, 
I,  the  so-caHed 


>  Cart,"  illtusiTBteff'  almost'  m'  strikingljr  as  oar  great  hotels 
CBrions;  tendency  tO'  aoonmtilate  in  aeoommodotions  for  the 
nxoriefl^  .or  at  least  showy  tirappingSy  greatiyv  beyond  what 
urellers  enjoy  or  would  enjoy  at  homa 
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any  other  city  of  the  United  States.  Some  aooonnt  of  one 
iore  extensive  and  complete  car  mana&ctories  of  that  place, . 
laware  Car  Works,  belongmg  to  the  Jackson  and  Sharp 
ly,  will  consequently  afford  a  £ur  idea  of  the  scale  (m  which 
iness  is  conducted,  and  the  outlines  of  it»  organization  and 
ment. 

Jackson  and  Sharp  Company's  works  stand  on  a  tract  of 
ight  acres  of  land,  yery  conveniently  situated,  the  track  of 
iadelphia,  Wilmington,  and  Baltimore  Railroad  passing  across 
)nt  line,  while  Christiana  River  bounds  them  on  one  side^ 
ndywine  River  on  the  other, — an  arrangement  which  afRnrds  ■ 
Qgular  facilities  for  transportation,  both  by  land  and  water* 
raildings  of  the  Company  have  been  erected  on  purpose  for 
osiness,  and  are  arranged  in  a  very  convenient  manner  to 
lodate  their  oar-building,  business,  an  extensive  sash,  do<»r, 
nd  business  which  they  carry  on  at  the  same  time,  and  cer- 
ts of  their  shipyard  and  marine  railway  business.  Outside 
»uildings  themselves  a  large  area  is  occupied  with  great  piles 
revj  amounting  in  the  aggregate  to  over  1,000,000  feet,  pass- 
ough  the  seasoning  process,  —  a  peculiarly  necessary  one 
business,  as  the  enormous  strain  on  the  frames  of  railroad 
ikes  it  absolutely  necessary  that  they  should  be  made  of 
it  materials,  prepared  in  the  best  manner.  This  lumber- 
ieed  is  quite  extensive  enough  of  itself  for  a  very  handsome 
business,  without  any  of  the  other  departments, 
seasoning  often  occupies  a  year  or  more,  and  is  very  carefiilly 
1,  the  piles  of  lumber  being  laid  in  a  kind  of  open  order,  with 
Is  toward  the  prevailing  winds,  so  as  to  get  all  the  drying 
e  air  can  give.  For  cabinet  work,  of  course,  the  wood  is 
ed  in  addition, 
bistory  of  making  a  car  is  somewhat  as  follows :  When  ready 

the  lumber  is  hauled  into  the  planing-mill,  a  roomy  and 
^ly  furnished  department,  where  it  is  planed  and  sawed  to 
ht  dimensions.    Next  is  the  setting-up  room,  where  is  per* 

a  process  of  laying  the  sills,  frammg  up,  and  covermg  in, 
IS  about  half-way  between  ship-buiiding  and  house-buildii^ 
86 
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The  following  little  table  shows  the  approximate  weight  and  cost 
of  different  styles  of  cars :  — 

Dedga*tioo  of  Ov .  Wfllghi,  Ibt.  OoK. 

Pallman 56,000  $12,000  to  20,000 

Passenger 89,000  6,000  **    6,000 

Do.        2d  class          .   ^\        .  35,000  8,000  "    4,000 

Freight  (box) 16,000  700  "       800 

Flat  or  platfonn     ....  12,000  650  "       650 

The  number  of  different  kinds  of  materials  used,  and  of  different 
trades  employed,  in  completing  an  ordinary  passenger  car  is  sur- 
prising. For  instance,  the  sills  and  plates  and  the  floor  are  made 
of  yellow  pine ;  the  posts  of  the  frame,  of  ash ;  the  bolsters  and 
the  truck  frames,  of  oak;  the  sheathing,  of  white- wood,  and  the 
roo^  of  white  pine  and  cypress, — being  seven  yarieties  of  wood, 
besides  the  cherry,  black  walnut,  and  other  ornamental  woods 
commonly  used  for  the  inside  ornamental  work.  As  for  the  dif- 
ferent cloths,  plush,  tacks,  nails,  screws,  hinges,  catches,  locks,  and 
small  hardware,  and  other  upholstery  and  metal  goods,  there  are  too 
many  to  enumerate.  And  the  tradesmen  and  mechanics  who  must 
have  a  hand  in  finishing  the  elaborate  structure  are  as  follow;  a 
complete  list  would  reach  fifty  in  number,  or  thereabouts :  — 

Car  Builder,  Spring-maker,  China  dealer,  Vamislier, 

Sawyer,  Seat-maker,  Glazier,  Carpet-maker, 

Carpenter,  Pattern-maker,  Gilder,  Plnsh-maker, 

Joiner,  Upholsterer,  Tinman,  Silk  manufacturer, 

Cabinet-maker,  Hardware  man,  £lectro-plater,  Cotton  *' 

Turner,  Glue-maker,  Rubber  manuf..  Woollen       " 

Veneerer,  Lamp-maker,  Engraver,  Thread         •* 

Carver,  Stove-maker,   .  Chaser,  Oil  Cloth      ** 

Machinist,  Plumber,  Painter,  Trimming    " 

Blacksmith,  Ventibitor  dealer.  Fresco  painter,  Oilman, 

Iron  Founder,  Steam-pipe  fitter,  Letterer,  Laborer. 

Brass  Founder,  Wheel-maker,  Axle-maker, 

The  great  strength  and  accuracy  of  workmanship,  and  peculiar 
style  of  framing  and  fastening  required,  are  much  alike  in  car-building 
and  ship-building.  The  peculiarly  convenient  location  of  the  Dela- 
ware  Car  Works  in  connection  with  this  similarity,  together  with 
the  ease  with  which  good  ship  timber  can  be  delivered  on  the  prem- 
ises from  a  very  great  extent  of  country  both  by  land  and  water 
carriage,  very  naturally  determined  the  establishment  of  a  shipyard 
in  connection  with  the  oar  factory.    This  is  fully  supplied  with  all 
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lilstory,  with  or  wHhotit  any  reoordSng  ang^l,  as  the  Jackson  and 
Sharp  Company  have  exoeHeht  :^easoii  to  laio^ ;  for  they  are  not  only 
the  first,  and  np  to  this  tim^  the  only  Ibnilders  in  the  country  of  nar* 
row-gauge  passenger  and  freigbt  cars,  hut  they  are  already  filling,  or 
liave  filled,  contrkcts  for  such  cars  for  eleven  or  more  different  roads. 
One  order,  for  k  train  of  ckrs  for  the  Denver  and  !Rio  Grande  Railr 
%ay,  has  been  filled,  and  the  cars,  including  two  passenger  cars,  two 
saiokihg  cars,  and  two  baggage  and  mail  cars,  the  first  ever  con- 
structed in  Aslerica,  were  delivered  at  I>enver  August  2, 1871,  in 
cSghteen  days  firom  Wilmingto.ri,  attracting  great  attention  a»i 
ptaise  from  r^dlro^  men  and  others  wherever  they  passed.  These 
|laifsenger  cars  are  35  feet  \6iigy  7  wide,  and  10^  high.  They  weig^ 
15^000  pounds  each,  and  carry  36  passengers,  being  416  pounds  ojf 
ear  for  each  passenger,  while  the  ordinary  car,  carrying  54  passengerSi 
iwrdghs  39,000  pounds,  or  722  pounds  per  head.  The  seats  are 
double  on  one  side  and  single  on  the  other,  with  one  alternation 
in  the  centre,  so  as  to  maintam  ^  balance  of  weight  when  futt. 
£xcept  in  these  points  of  ri^  and  arrangement,  they  corre> 
iBpond  to  other  elegantJy  finished  passenger  cars.  The  sills  of 
these  cars  are  only  27  inches  firom  the  ground,  the  usual  height 
being  45  inches ;  a  diifereilce  which  lowers  the  centre  of  gravity 
Wo  much  that  the  narrow-gauge  cars  are  less  liable  to  be  overset 
ttah  the  broad  ones.  The  **  angle  of  stability,"  as  it  is  called,  for 
the  cars,  empty  and  loaded,  is  50^  degrees  and  47^  degrees  respec- 
tively ;  figures  which  demonstrate  to  the  railroad  mechanic  a  remark- 
ably broad  base  for  the  car  while  in  motion. 

These  cars  have  been  drawn  at  a  speed  of  forty  miles  per  hour 
T)y  locomotives  (built  at  the  celebrated  "  Baldwin  Works"  of  Phila- 
delphia), and  have  encountered  gales  whose  severity  is  too  well 
known  to  travellers  in  the  Colorado  Uplands;  in  &ct  no  efibrt 
has  been  spared  to  put  them  to  the  severest  test.  Their  success 
under  such  circumstiances  fully  insures  th^  fiiture  performance,  and 
demonstrates  that  the  gloomy  doubts  ientertiuned  by  many  minds, 
respecting  narrow-gauge  rolling  stock,  were  utterly  without  foun- 
dation, and  worthy  duly  of  a  past  age. 

It  is  easy  to  show  how  immense  a  saving  can  be  made  by  the  use 
of  the  narrow-gauge.  This  system,  to  begin  with,  saves  in  respect 
lb  all  the  heavier  work  of  grading,  embanking,  tunnelling,  &c^  an 
important  proportion  of  land  damages ;  half  the  expense  of  rails 
(^hich  weigh  80  pounds  per  yard  instead  of  60)  ;  besides  that  shorter 
curves  can  be  used,  which  makes  the  engineering  part  of  railroad 
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Before  diemiscdiig  tbia  intereeting  Bobject,  it  is  worth  widle  to 
direct  attention  to  one  [kmii^>— a  legal  vniformtty  of  gauge.  Some 
thirty^  or  forty  different  guges  faave  been  used  for  rdlroads,  from 
fleven  f&et  down.  A  variety  of  bwiot  gauges  baa  already  begun 
to  be  introduced  in  otber  parti  of  the  world,  and  will  naturally  be 
used  in  our  own  country  unless  an  sffifrt  is  made  to  prevent  it.  It 
ifl  tmnecesaary  to  show  what  immenae  advantages  would  arise  from 
an  absolute  uniformity  in  the  gauge  of  all  railroad  lines,  in  respect 
of  ease  and  ciieapnesa  of  travel  and  transportation.  Engineering 
antborities  of  the  first  rank  have  settled  that  a  three-foot  gauge  is 
the  beet  for  practical  purposes.  The  State  of  Massachusetts  has 
actually  by  taw  provided  that  this  shall  be  the  width  of  all  narrow- 
gaoge  roads  within  her  borders.  It  would  be  a  great  gain  to  the 
public  if  all  other  States  who  shall  charter  uarrow-gange  railroads 
wonld  do  BO  upon  this  express  condition. 


V  (xera.— BOSH 

■OOTH    AMIUCUI 
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baira  aoe  *dytA  l>kuA:,  iud  ar(B  ^Cnpleyed  k  KdotiHaaktef  i;  ihe 
medium  lengths  are  weveii  into  moall  'siev'eB,  Mndnefe,  -ffiteriofg^ 
bags,  gloves,  mhtenSi  etc.  <;  the  'AoH  hairs  «re  cnjAed  for  staffing 
*for  fnmitore  setffes,  anas,  and  baclesi  -and  fot'mattresseH;  and  the 
shortest  are  made  into  bmahes. 

Bbocbsics  09  HiiirurJioiiDmi. 

The  hasr  comes  to  fte  mnsxdlMJbty  in  hags/eoiMdnffig  ftdih  otie 
Imndred  to  three  bnndred  pounds,  aod  of  all  shadeH-^Uadc, 
l)rown,  gray,  and  white  — the  black  predominating.  If  it  anrlTea 
in  a  Tou^  state,  it  is  first  cteansed  and  asaorted.  Aftfer  aMoH- 
vent,  lihe  hair  for  cloth,  even  the  liBxik,  iis  pfit  into  'steaoi-heaMd 
coloring  matter  in  vats,  tvhere  it  Temalnft  from  cftae  to  two  lionft, 
-and  Teceives  a  perfectly  Mack  color,  Which  will  hot  fade.  Fte- 
vious  to  dyeing,  all  l!he  animal  matter  )s  i^moved  1^  allowibg  the 
baor  to  lio  twelve  hours,  or  all  night,  in  a  solution  of  sttt  soap. 
Alter  dyeing  and  drying,  Hie  liair  il^  backled  and  adisorted  by  ma- 
chinery into  neaily  uniform  lengths,  is  put  up  in  Ibunddeis  ot  afooiit 
one  fourth  of  a  pound  each,  and  is  '''  Bquared,*^  that  is,  the  ends 
are  cut  off  to  give  uniform  length  fbr  weaving. 

In  one  manufactory  in  this  country  there  are  three  Ihundred 
and  eighty-seven  power  looms,  to  the  use  of  which  this  company 
has  the  exclusive  right.  The  inventions  for  feeding  the  hair  and 
regulating  the  machinery  are  exceedingly  ingenious,  and  one  girl 
can  attend  to  ten  looms.  The  warp  is  black  cotton  thread,  and 
the  general  process  is  like  that  of  weaving  ordinary  cloth,  only, 
instead  of  placing  the  hair,  as  in  the  woof  of  wool  and  cotton 
fabrics,  on  bobbins,  and  thrusting  it  through  the  warp  on  a  shuttle, 
it  is  placed  on  an  arm  of  the  weaving-beaiA,  with  its  squared  ends 
80  presented  that  the  ''  needle  device,''  or  *'  pick-up,''  lifts  a  hair 
to  the  "  nipper-stick/^  which  oatehea  it>  and  shoots  through  the 
warp  at  the  rate  of  filfy  tinaa  a  ttlBUte,  tf  in  any  instance  the 
needle  device  fails,  the  whole  prooeii  of  weaving  is  instantly 
stopped,  as  the  machinery  works,  or  ceases  to  work,  auto- 
matically. 

This  ingenious  power  loom  costs  about  two  hundred  dollars,  and 
is  the  invention  of  Mr.  Isaac  Lindsley,  of  Pawtucket,  R.  I.,  who 
has  invented  other  valuable  machinery.  The  process  of  picking 
up  the  hair  by  machinery  is  pronounced  by  the  Encyclopedia  Brir 
tannica  to  be  an  "  impossibility,"  and  that  long  after  Mr.  Lindsley's 
invention  was  in  successful  operation.     Before  the  invention  of 
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PXIRS   AND   THE   PUH  TRADE. 
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BKPORB    THE    DUCOTUT     OF    ANHUCA. — TBI    rBBFOB  U  GABAIM. -~- THB 
"CODBIOttB   DU  BOll."  —  THB  HDSBOH   BAT   COMFAHV.  —  IBB  BOKIH-irB*! 


COKTAHr.  — THE  TALDB  OF  THB  TKADB     Dt  FfrBS.  — THB  TABinT  OF  An- 
VALS    WHOSE    aKIDB    ABB    DIED. 

The  term  "  fur  "  is  generally  applied  to  the  ekiDB  which  are 
dressed  with  the  fur  on,  of  certain  aoimala  found  od  the  land  or 
water  of  cold  coantries.  Before  these  skins  are  prepared  for  nse, 
the;  are  known  in  trade  aa  "peltry."  Aa  these  skins,  wiien  softened 
by  proper  dressing,  possess  the  qualities  of  wannth,  durability, 
and  beauty,  it  was  natural  that  they  should  be  employed  as  cloth- 
ing, for  comfort  and  protection  in  cold  climates.  In  fact  we  find  that 
from  the  earliest  time  garments  made  of  the  skins  of  animals  have 
been  used  for  clotliing  —  in  warm  countries,  the  hairy  skins,  and 
in  cold  countries,  the  fine  and  soft  furs.  la  the  reUgious  tradi- 
tions of  most  nations,  the  first  clothing  used  is  thus  represented  to 
have  been  "  coata  of  skins."  In  reference  to  this  fact,  it  has  been 
quaintly  observed,  "  Clothes  came  in  with  sin ;  little  reason  hare 
we,  therefore,  to  be  proud  of  our  clothes,  which  are  but  the  badges 
of  our  poverty  and  infamy."  Yet  these  traditions  of  the  ad- 
vent of  sin,  like  that  of  the  custom  of  wearing  olotiiea,  are 
simply  the  traditions  of  an  ignonrat  time,  made  before  the 
knowledge  in  the  world  was  sufficient  to  arrive  at  any  genei^ 
alization  competent  to  account  for  the  position  of  mankind  in 
the  hierarchy  of  nature. 

The  heroes  of  classic  story  are  represented  as  wearing  the  skins 
of  animals  —  JEaeas  in  a  lion's  skin,  and  Alceates  in  that  of  a  rough 
Libyan  bear.  Virgil  may  hare  drawn  on  his  imagination  for  his 
&cta,  since  Pliny  asserts  that  do  bears  are  to  be  found  in  Afiioa, 
beoKDW  the  climate  is  too  hot  for  them.  Not  only  the  Scythiaiw  and 
(«U) 
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• 
^th,  Bpme  insignificant  articles,  alffajra  inolndiiig  the  demociliaiii^ 
fire-wateri  of  which  the  aborigine^  seemed  to.be  unnataraUy.  fend; 
The  French  readily  apprehended  the  character  and  wants,  of <tha 
natives,  and  engaged  themselves  in  exploring  the  conntry>  joinings 
t^e  Indians  in  the  hunting  and  trapping  of  animals.  The  versatOitya 
of  the  French  character  fitted  them  to  visit  with  comparativa  safe?. 
iy  the  savage  tribes,  to  gain  their  confidence,  and  gpiide  and'direct 
them,  so  as  to  secure  for.  themselves  the  greatest  pecuniaiy  ben^. 
fit.    This  course  was,  i|i  some  respects,  necessary,  as  valuable, 
furs  soon  began  to  be  acarce  in  tiie  immediate  vicinity  of*  tiie* 
trading  posts  and  settlements.     The  Indians,  tiierefore,  aeooDa*. 
panied  by  some  of  tl^e  traders  or  their  de3)endants,  weroBtimulated" 
to  take  a  wider  range  in  their  hunting  expeditions.    In  this  way, 
the  bes(  tn4)ping .  g^unds  were,  disoovered,  and  distant  tribes  of - 
Indians  were  induced  to  bring  their  furs  to  the.  white  seittlements. . 
At  the  close  of  each  hunting  seasou  the  Indians  descended  the 
Ottftwa  in  their  canoefs  laden  with  peltiy,  the  product  of  ^  the  chase, 
and  formed:  a  kind  of  encampment  outside  the  dty  of  Montreal,, 
where  they,  et^changed  their  furs. for  knives,  hatchets,  kettles,, 
blankets,,  brilliant  colored  cloth,  and  •  other  artades  suited  to  their 
wfKits,  including  arms  and  ammunition.     No  money  was  employed: 
in  their  transactions  J  but  the  French  traders  expected  to  clear  at » 
least  two  hjundred  per  cent,  on  the  goods  which  the  Indians,  r^, 
ceived.     After .  they  had  disposed  of  their  furs,  the  Indians  broke . 
up  their  encampment,  launched  their  canoes,  and  returned  iqp  the> 
Ottawa  to  the  lakes,  in  search  of  more  game. 

A.  peculiarity  of  the  fur  trade  about  this  time  consisted -in  tha^ 
appearance  of  certain.  French  settlers,  called  "wood-rangers/' < 
(  Oaureurs  dea  Boi$),    They  lefl' Montreal  at  the  proper  season  in . 
canoes  laden  with  such  articles. of  merchandise  as  were  in  demand/ 
among  the  Indians,  and  proceeded  up  the  river  to  the  hunting^, 
grounds.    They  remained  there  an  indefinite  time,  ofiien  more  than, 
a.year,  trading  with  the  native  .trappers  till  their  goods  were  all 
exchanged,  when,  they  returned,  their  canoes  loaded  withi  beaver.. 
s|jns  and  other  valuable  peltries.     Some  of  these  wood-rangers, 
while  engaged  in  these  protracted  expeditions,  conformed  to  the . 
modes  of  life  of  the  tribe  with  whom. they  were  associated,^  adopts, 
ing  their  dr^aa,  and  not  unfrequently  taking  to  themselves  Indian 
ii[ives.     The  wood-rangen  who  carried  on.  this  trade  were  without 
capital,'  their  investments  of  Buropean  g^oods  being  furnished  by*. 
tl(e  metdiaiita  of  Montreal.    The  return  cargo  w^as  generally  more.. 
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valuable  than  the  investments,  in  the  proportion  of  six  to  one.  If 
the  investment  amounted  to  one  thousand  dollars,  and  the  furs  re- 
turned sold  for  six  thousand,  the  merchant  first  repaid  himself  the 
original  outlay,  and  secured  an  equal  amount  for  interest  and  com- 
missions, after  which  the  remaining  four  thousand  were  equally 
divided  between  himself  and  the  Coureur  des  Bois. 

To  carry  on  and  protect  the  fur  trade,  it  became  necessary  to 
establish  forts  at  various  places  in  the  Indian  territory,  at  the  con- 
fluence of  rivers,  and  on  the  lakes.  The  most  important  of  these 
was  established  at  Mackinaw,  which  became  the  place  of  deposit 
for  goods  and  furs,  the  place  of  rendezvous  for  the  wood-rangers, 
and  soon  took  the  place,  in  some  respects,  of  Montreal  itself 
From  this  establishment  new  expeditions  were  fitted  out  for  the 
Mississippi,  Lake  Superior,  and  the  North-west;  and  Irom  that 
point,  also,  furs  were  embarked  for  Montreal. 

The  French  trappers  and  traders  very  soon  found  troublesome 
competitors  in  English  traders  established  in  New  York.  The  im- 
portance of  this  trade  attracted  the  attention  also  of  rich  and  in- 
fluential persons  connected  with  the  government  of  Great  Britain, 
so  that  a  still  more  formidable  competition  appeared  in  an  organi- 
zation called  the  Hudson  Bay  Company.  A  charter  of  incorpora- 
tion was  procured  from  Charles  II.  in  16T0,  granting  the  exclusive 
privilege  of  trading  with  the  Indians  in  the  vast  and  not  well 
defined  region  lying  north  and  west  of  the  great  inlet,  from  which 
the  company  took  its  name.  The  territory  they  claimed  extended 
from  Hudson's  Bay  west  to  the  Pacific  Ocean,  and  north  to  the 
Arctic  Ocean,  excepting  only  those  parts  occupied  by  French  and 
Russians.  The  association  founded  several  establishments,  and 
carried  on  their  operations  with  great  vigor  and  success ^  often  di- 
viding among  the  stockholders  dividends  of  fifty  per  cent.  The 
affairs  of  the  company  were  under  the  direction  of  a  governor, 
deputy-governor,  and  a  committee  of  management  chosen  from  the 
stockholders  resident  in  London.  They  established  their  forts  and 
trading  posts  far  into  the  interior  of  British  America,  and  asserted 
an  absolute  power  in  the  country,  and^  over  the  Indians  employed 
by  them  in  hunting  and  trapping,  although  the  charter  of  this  com- 
pany was  not  confirmed  by  act  of  Parliament. 

In  the  year  1762  the  French,  by  the  fortunes  of  war,  lost  posses- 
sion of  Canada,  and  the  fur  trade  came  under  the  control  of  British 
subjects.  ■  Without  the  aid,  however,  of  the  French  wood^anffers, 
who  did  not  readily  adapt  themselves  to  their  British  emplojers, 
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the  trade  was  greaUj  dimiiiiBhed.  It  was  not  antQ  the  year  1766 
that  the  trade  regained  its  former  channels ;  but  it  was  then  pux^ 
sued  with  much  avidity  and  emulation  by  Canadian  merchantSi  and 
soon  exceeded  its  former  bounds.  By  reason  of  rivalship  and 
jealousies  the  trade  was  injured ;  the  old  French  rule  which  bad 
forbidden  the  sale  of  "  fire-water  "  to  the  Indians  was  disregarded, 
in  consequence  of  which  scenes  of  drunkenness,  brawls,  and  bru- 
tality were  of  frequent  occurrence  in  the  Indian  villages  and  at 
the  trading  posts. 

These  sordid  and  ruinous  contentions  among  individoal  mer- 
chants and  traders  were  in  part  prevented  by  the  principal  mer- 
chants of  Montreal,  who  formed  a  copartnership,  in  Ae  year  1788, 
under  the  name  of  the  North-west  Company.  This  company  was 
composed  of  twenty-three  shareholders,  comprising  some  of  the 
most  wealthy  and  influential  British  settlers  in  Canada,  and  em- 
ployed about  two  thousand  persons  as  clei^s,  guides,  interpreters, 
and  boatmen,  who  were  distributed  over  all  parts  of  the  country. 
This  famous  North-west  Company  held  for  a  time  a  lordly  sway 
over  the  vast  lakes,  and  forests,  and  rivers  of  the  Canadas.  Such 
of  the  shareholders  as  took  an  active  part  were  called  agents, 
some  of  whom  resided  at  the  different  posts  established  by  the 
company  in  the  Indian  territory,  and  others  at  Quebec  and  Mont- 
real, where  each  attended  to  the  business  of  the  association.  The 
young  men  who  were  employed  as  clerks  were,  for  the  most  part, 
the  younger  members  of  respectable  families  in  Scotland,  who 
were  willing  to  brave  the  hardships,  and  privations,  and  dangers 
incident  to  a  residence  for  many  years  in  these  inhospitable  re- 
gions. The  inducements  offered  them  were  the  advantages  of 
succeeding  to  a  share  in  the  profits  of  the  company,  and  if  they 
had  acquired  the  experience  necessary  for  the  management  of  the 
business,  of  becoming  partners,  as  others  died,  or  retired  from  the 
association. 

The  active  partners  of  the  company  met  once  a  year  at  Fort 
William,  one  of  their  stations  near  the  Grand  Portage,  on  Lake 
Superior,  to  discuss  the  affairs  of  the  association,  and  agree  upon 
plans  for  the  future.  The  partners  from  Montreal  went  forth  to 
these  annual  councils  in  great  state.  They  were  wrapped  in  rich 
furs,  their  huge  canoes  loaded  with  every  convenience  and  luxury. 
They  took  with  them  cooks  and  bakers,  delicacies  of  every  kind, 
and  abundance  of  choice  wines  for  the  banquets  which  were  given 
at  the  great  convocation.     At  the  great  feast,  the  tables  groaned 
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nncter  the  weight  of  game  of'  all  kinds :  Teaigon  from:  tiie  fbceai;. 
fish  frcMoa  the  lake,  with  huaters'  delicacies^  soeh  sb-  boffidoes' 
tongues  and  beavers'  tails.  There  was* an  abundance  of  wine>for. 
it  was  in  the  days  of  hard  ddnking^  loyal  toasts,  and  bacdiaaaliaa. 
songs.  While  the  chiefs  revelled  in  the  banqueting^-  chamber,, 
there  were  n<M8y  responses  without  from  the  mixed  multitude  of 
retainers,  boatmen,  half-breeds,  and  Indian  trappers,  who  hadtheir 
characteristic  feasts,  and  revelsi;  and  songs,  and  dances. 

It  was  perhaps  natural  that  much  rivalry  and  hostility  should 
arise  between  the  agents  of  the  Hudson's;  Bay.  and  North-west 
Companies.  On  this  account  the  operations  of  both  parties^ were* 
impeded,  and  their  prosperity  interrupted*  This  opposition  con- 
tinued till  the  year  1821,  when  a  union  of  the  tw4>  companies' was* 
formed,  and  the  trade  since  has  been  peacefully  and  suocessfiilly' 
prosecuted  under  the  name  of  the  Hudson's  Bay  Company. 

The  early  settlement  of  some  of  the  western  territories  of  the- 
United  States  is  due* in- part  to  the  commercial  interest  awakened 
by  the  fur  trade.  As.  early  as.  the  year  lt63  a  French  company^- 
was  formed  at  New.  Orleans,  which,  under  the  guidance  of  M.  La-- 
cldde,  the  principal  director;  established  a  trading  centre  at  a  place 
now  occupied  by  the  city  of  St.  Louis.  The  brothers  Chouteau 
were  connected  with'  this  j  party,  and  remaining  in  the  country, 
their  name  has  been  associated  with  the  history  of  the  fur  trade 
and  with- that  part  of  the  country^  then  a  wilderness,  but  nowone 
of  the  most  important  portions  of  the  United  States.  The  enter* 
prise  of  this  company  led  them  to  explore  the  numerous  tributa* 
ries  of  the  Mississippi- and  the  Missouri;  and  passing  the  Rocky 
Mountains,  they  established  themselves  on  Lewis  •  and  Columbia. 
Rivers^  Several  other  companies  were  organized  at  different  pe- 
riods,, in  which  appear  the  names  of  Major  A.  Henry,  General  W. 
H.  Ashley,  B;  Pratte,  J:  J,  Astor^  Pierre  Chouteau^  and  Cabann^, 
making  St.  Louis  their  centre  of  business.  The  average  annual 
value  of  furs  brought- to  St.  Louis  during  a  period  of  more  than 
sixty  years  previous«to  1845^  was  estimated  at  about  two  hundred 
thousand  dollars. 

The  name  of  John  Jkcolr  Astor  is  perhaps  the  mosl  conspicuous 
of  the  eastern  merchants  who  have  been  engaged  in  the  fitr  trade. 
Bom  in  the  village  of  Waldorf,  near  Heidelberg/  on  the  Rhine, 
Astor,  while  a  very  young  man,  left  his  home  for  the  busty  scenes  i 
of  London.  At  the  close  of  the  American  revelution  he  w«&  still 
iil4liat  ipieat  city,  but  was  induced  by  an  elder  brother  to  seekhis 
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fiirtonefi  in-th/e  United  Statea.  3efore  reaching  New  York  be  be^ 
oame  acquainted  widi  a  countryman  of  his,  a  furrior  by  trade, 
from  whom  he  learned  the  quality  and  value  of  different  furs,  and 
the  mode  of  carrying  on  the  traflSc.  In  the  year  lt34  he  made 
investments  in  furs,  with  which  he  sailed  to  London,  and  disposing 
^  them  to  advantage,  he  returned  the  same  year,  and  de* 
termined  to  settle  in  the  United  States.  He  entered  at  once  into 
this  branch  of  commerce,  making  annual  visits  to  Montreal,  where 
be  purchased  furs,  and  shipped  them  from  Cai^ada  to  London.  As 
soon  as  the  restrictions  imposed  on  the  trade  with  the  colonies  of. 
Great  Britain  were  removed,  be  opened  a  direct  trade  between 
Canada  and  the  United  States.  From  New  York  he  shipped  fnrs 
to  different  parts  of  Europe  and  to  China.  After  years  of  profit- 
able trade  he  endeavored  to  bring  the  fur  ti^e  within  the  limits 
of  the  United  States  into  the  hands  of  American  citizens.  To 
accomplish  this,  he  obtained,  in  the  year  18Q9,  a  charter  from  the 
Legislature  of  New  York  incorporating  the  "  American  Fur  Com* 
pany,"  with  a  capital  of  one  million  of  dollars,  with  the  privilego 
of  increasing  it  to  two  millions.  He  furnished  the  capital,  and 
Constituted,  in  jbct,  the  company.  He  succeeded  in  forming  other 
companies ;  but  his  plans  were  seriously  interrupted  by  the  war 
with  Great  Britain  in  1812.  After  the  war  the  operations  of  Mr. 
Astor  were  limited  to  the  territory  this  side  of  the  Bocky  Moun- 
tains. 

Before  the  year  1848  the  fur  trade  constituted  the  principal  busi- 
ness interest  of  the  territory  of  Minnesota.  Later,  St.  Paul  be- 
came a  great  rendezvous  for  traders  and  trappers,  and  the  place 
from  which  furs  are  shipped  to  New  York.  The  value  of  furs  sent 
from  St.  Paul  in  the  year  1857  was  $182,491.  The  number  of 
skins  of  all  kinds  sent  to  England  from  1855  to  1858,  from  the 
Hudson's  Bay  Company  and  from  the  United  States,  amounted  to 
2,272,755.  Among  these  were  the  skins  of  1,168,250  muskrats, 
440,196  raccoon  skins,  11,805  skunk  skins. 

The  choicest  fur  is  that  of  the  ermine,  which  is  found  almost 
exclusively  in  the  cold  regions  of  Russia,  Sweden,  and  Norway. 
The  stoat  is  said  to  be  identical  with  the  ermine,  but  has  greatly 
inferior  fiir,  and  is  found  in  North  America.  The  fur  of  the  ermine 
is  of  a  pure  whiteness  throughout,  with  the  exception  of  the  tip 
of  the  tail,  which  is  black.  The  fur  of  the  ermine  changes  from 
a  dingy  brown  to  a  pure  white  in  the  winter ;  the  best  fur  is  yield- 
ed by  the  oldest  animals ;  their  bodies  are  from  ten  to  twelve 
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The  knowledge  of  6re-work8  in  Europe  cannot  be  historically 
traced  to  a  great  antiquity.  They  are  aa  invention  of  compara- 
tively modern  times,  and  may  be  aud  to  have  been  unknown  in 
Europe  until  the  discovery  and  use  of  ^npowder  and  cannon. 
But  the  Chinese,  from  a  much  earlier  period,  having  some 
knowledge  of  the  properties  of  saltpetre  and  sulphur,  seem  to 
have  acquired  great  skill  in  the  preparation  and  exhibition  of  fire- 
wiiiks.  The  English,  in  their  early  intercourse  with  the  Chinese, 
attempted  to  surprise  and  interest  them  by  a  display  of  fire-works 
from  one  of  their  ships.  But  the  attempt  only  excited  the  deris- 
ion aud  ridicule  of  the  Celestials,  who,  in  their  turn,  soon  showed 
tlieir  superiority  to  the  English  in  the  most  astounding  and  amus- 
ing exhibitions  of  the  art.  Travellers  in  China  have  given  ac- 
counts of  the  great  variety  and  brilliancy  of  the  fire-works  in  that 
country,  which  appear  to  greatly  surpass  those  of  all  other  nations. 
"  One  piece  of  remarkable  interest  was  a  box  suspended  at  an  eleva- 
tion of  some  sixty  feet,  from  which  descended  lanterns  which  gradual- 
ly unfolded  themselves  to  the  number  of  five  hundred,  each  one  hav- 
ing a  light  of  beautifully  colored  flame  burning  within  it.  From 
other  boxes  at  the  sides  descended  at  the  same  time  an  immense 
network  of  fire,  divided  into  regular  figures  of  the  greatest  diver- 
sity of  form  and  colors,  flashing  in  great  splendor,  and  constantly 
changing.  The  whole  concluded  with  a  volcano,  or  general  ex- 
ploeioD  and  discharge  of  suns  and  stars,  squibs,  crackers,  rocketSi 
(«") 
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and  eyes  issued  a  beautiful  fire.  Specimens  of  these  pa- 
geants, under  a  great  variety  of  grotesque  forms,  have  been  en- 
graved, representing  dragons,  swans,  eagles,  etc.,  which  wer^ 
built  up  large  enough  to  carry  many  persons,  while  they  vomited 
forth  the  most  amusing  fire-works.  The  Florentines  continue  to 
the  present  day  to  introduce  the  festival  of  St.  John  the  Baptist, 
the  ancient  protector  of  Florence,  by  illuminations,  and  an  exhibi- 
tion of  fire-works  on  the  Ponte  alia  Oarr^ja. 

The  use  of  fire-works  soon  became  popular  at  Borne ;  and  when 
popes  were  elected  they  had  illuminations  and  pyrotechnic  displays 
from  the  Castle  of  St.  Angelo.  These  exhibitions  are  still  contin- 
ued on  various  festivals,  though  they  are  shown  from  Monte  Pincio, 
instead  of  the  castle.  The  celebrated  Girandola  is  among  the 
grandest  exhibition  of  fire-works  in  the  world,  embracing  the  dis- 
charge of  four  thousand  five  hundred  rockets  at  one  and  the  same 
time.  Architectural  forms  of  great  beauty,  outlined  with  various 
colored  fire,  with  figures  and  names,  are  common  in  Italian  exhi- 
bitions of  this  art. 

An  account  of  decorative  fire-works  is  given  in  the  Secrei  Me- 
moirs of  France,  The  exhibition  was  given  by  an  Italian  artist 
named  Torre.  The  Parisians  admired  the  variety  and  brilliancy  of 
the  colors  and  the  ingenious  forms  of  his  fire.  But  the  first  exhi- 
bition was  distjirbed  by  the  populace  from  some  apprehension  of 
danger.  The  exhibition  was  repeated  in  such  a  way  that  the 
beauty  of  the  fire  might  be  admired  without  fearing  it.  The  dis- 
play was  closed  with  a  transparent  triumphal  arch,  and  a  curtain 
illuminated  by  the  same  fire,  admirably  exhibiting  the  palace  of 
Pluto.  Around  the  columns  verses  were  inscribed,  among  which 
appeared  the  following,  announcing  a  more  perfect  exhibition :  — 

**  The  icy  gale,  the  falling  snow. 

Extinction  to  these  fires  shall  bring; 
But,  lilce  tlic  flowers,  with  brighter  glow, 
They  shall  renew  their  charms  in  spring." 

According  to  this  promise  of  the  artist,  the  exhibition  was 
greatly  improved.  His  subject  was  a  representation  of  the  forges 
of  Vulcan  under  Mount  Etna.  The  interior  of  the  mount  discov- 
ered Vulcan  and  his  Cyclops.  Venus  was  seen  to  descend  and 
demand  of  her  consort  armor  for  .£neas.  Opposite  to  this  was 
seen  the  palace  of  Vulcan,  which  presented  a  deep  and  brilliant 
perspective.      The  labors  of  the  Cyclops  produced  numberless 
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very  happy  combinationB  of  artificial  fireB.  The  public  with  pleas- 
ing astonishment  beheld  the  effects  of  the  volcano,  so  admirably 
adapted  to  the  nature  of  these  fires.  At  another  entertainment, 
the  same  artist  gratified  the  public  with  a  representation  of  Or- 
pheus and  Eurydice  in  hell ;  many  striking  circumstances  occ£i- 
sioned  a  marvellous  illusion. 

Besides  the  amusement  afforded  by  fire- works,  they  are,  in  one 
form  at  least,  very  useful.     The  sky-rocket  is  often  used  as  a  sig- 
^nal  at  night,  as  a  projectile  in  time  of  war,  and  as  a  means  of  car- 
rying a  line  to  accessible  objects,  as  to  a  wreck  from  the  shore. 
The  idea  of  using  rockets  in  war  was  suggested  by  a  Frenchman, 
—  Ilauzelet,  —  in  the  year  1598;  but  little  or  no  progress  was 
made  in  using  tliis  weapon  until  the  experiments  of  Sir  William 
'€ongreve,  in  the  early  part  of  this  century,  illustrated  its  im- 
•portance.     These  rockets  were  first  used  with  great  effect  by  the 
'British  in  the  siege  of  Copenhagen  in  1807.     At  the  battle  of 
Leipsic,  a  mass  of  French  infantry  were  instantly  routed  by  a  vol- 
ley of  *'  Congreve  rockets."     Some  thousands  of  them  were  made 
at  the  arsenal  at  Washington  for  use  in  the  Mexican  war.     They 
have  been  very  useful  as  a  means  of  saving  life.     When  a  heavy 
•«urf  prevents  the  life-boat  from  reaching  a  stranded  vessel,  a  line 
attached  to  a  rocket  may  be  sent  over  the  ship,  by  which  those  on 
board  may  be  rescued.     Lines  have  been  carried  fwm  six  to  eight 
hundred  yards  by  this  means.     The  rockets  for  military  use  are 
made  with  strong  iron  cases,  terminating  at  the  head  with  a  cone, 
and  the  rod,  instead  of  being  at  the  side,  is  so  attached  that  its 
axis  shall  coincide  in  direction  with  that  of  the  rocket.     They 
are  made  of  three,  six,  twelve,  and  even  thirty-two  pounds  weight. 
They  are  generally  fired  from  tubes,  in  order  that  the  direction  of 
their  flight  may  be  more  certain  ;  the  proper  elevation,  at  least  for 
the  smaller  rockets,  is  about  one  degree  for  each  hundred  yards  in 
■.the  required  range. 

There  are  three  prime  materials  us^d  in  making  fire-works  — 
rsaltpetre,  sulphur,  and  charcoal,  combined  with  filings  of  iron, 
steel,  copper,  zinc,  rosin,  camphor,  etc.  Gunpowder  is  used  either 
in  grain,  half  crushed,  or  finely  ground,  for  different  purposes. 
The  longer  the  iron  filings,  the  brighter  red  and  white  spots  they 
give,  those  being  preferred  which  are  made  with  a  coarse  file,  and 
•quite  free  from  rust.  Steel  filings  and  cast-iron  borings  contain 
•carbon,  and  afford  a  more  brilliant  fire,  with  wavy  radiatiooB. 
Copper  filings  give  a  greenish  tint  to  flame ;  those  of  zinc,  a  fine 
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b!ae  color ;  the  solpharet  of  antimoDy  gives  s  less  greenish  bine 
than  zioc,  but  with  much  smoke ;  amber  afibrde  a  yellow  fire,  aa 
well  as  rosio  and  common  salt ;  but  the  last  must  he  very  dry. 
Lampblack  produces  a  very  red  color  with  gunpowder,  and  a  pink 
one  with  nitre  in  excess ;  it  serves  for  making  golden  showeiB. 
Camphor  yields  a  very  white  flame  and  aromatic  fumes,  which 
nask  the  bad  smell  of  other  substances.  Lycopodium  bums 
with  a  rose  color,  and  a  magni&cent  flame ;  but  it  is  principally 
employed  in  theatres  to  represent  lightning,  or  to  charge  the  torch 
of  a  fury. 

The  process  of  making  flre-wovks  should  be  conducted  with 
^reat  carefulness,  in  order  to  prevent  explosions ;  the  ingredients 
sometimes  ignite  Bpontaneously  by  being  kept  too  long. 

In  the  year  1749  it  was  proposed  to  celebrate,  in  London,  the 
peace  of  Aix-la-Chapelle  by  an  exhibition  of  fire-works.  The  pro- 
posal called  forth  an  earnest  letter  of  remonstrance  from  Dr.  Samuel 
Johnson.  He  urged  that  debtors,  widows,  and  orphans,  the  results  of 
the  war,  might  be  relieved  by  tlie  expense  which  was  about  to 
evaporate  in  smoke,  and  to  be  scattered  in  rockets.  Instead  of 
erecting  some  monument  worthy  not  only  of  wealth,  and  power, 
and  greatness,  but  of  learning,  wisdom,  and  virtue,  the  most 
costly  preparations  were  made  with  no  other  design  than  a  crowd, 
a  blaze,  and  a  shout;  the  mighty  work  of  artifice  and  contrivance 
was  to  be  set  on  fire  for  no  other  purpose  than  to  show  how  idle 
pyrotechnical  virtuosoB  had  been  busy. 

However  just  and  reasonable  such  protests  may  be  against  the 
waste  of  money  and  time  in  the  preparation  and  display  of  fire- 
works, they  were  as  little  heeded  a  hundred  years  ago  as  they 
would  be  now.  The  "  Heathen  Clilnec  "  has  given  certain  kinds 
of  light  to  Christian  nations  not  soon  or  easily  to  be  extinguished. 
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The  term  "card  clotiiing "  is  used  by  manufacturers  to  de»g- 
nate  the  "  carda,"  or  species  of  comb,  ust'd  in  the  manufacture  of 
cotton  and  woollen  cloths,  for  the  purpose  of  cardin;^  out  the  fibrea 
aad  arranging  them  in  even  and  parallel  lines,  preparatory  to  spin- 
ning them  into  threads.  From  the  very  earlicet  times  some  Kp- 
pliance  must  have  been  used  for  tlie  purpose  of  transforming  the 
tangled  masses  of  wool  or  cotton,  which  were  destined  to  be  spun, 
into  an  even  texture,  which  could  be  used  for  this  purpose. 

Among  the  ancients,  most  probably,  a  utensil  resembling  a  comb 
was  used,  and  the  wool  or  cotton  was  combed  out.  In  modem 
times,  even  when  all  the  spinning  was  done  by  hand,  the  card* 
were  made  of  bits  of  wire,  fitted  into  a  strip  of  leather,  or  of 
wood.  These  were  the  hand-cards  which  those  of  as  who  are  old 
enough  to  remember  the  time  when  spinning  was  the  rcgnlar  oc- 
cupation of  the  women  in  every  family,  must  have  frequently  seen 
in  use. 

With  the  introduction  of  spinning  by  machinery,  the  process  of 
carding  has  come  to  be  oarried  on  in  the  same  way,  and  "card 
clothing  "  is  the  cards  made  in  strips  long  enough  to  cover  the 
large  cylinders  in  which  this  operation  i^  now  performed  in  our 
manufactories. 

The  making  of  cards  by  machinery  is  also  one  of  the  novelties 
of  the  modern  era  of  industry,  and  the  machine  with  which  this 
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difficult  and  delicate  process  is  performed  is  also  an  American  con- 
tribution to  the  mechanical  progress  of  civilization. 

During  the  colonial  period  of  the  history  of  the  United  States, 
the  manufacture  of  hand-cards,  by  the  process  of  band  labor,  was 
an  important  branch  of  the  industry  of  the  country.  This  method 
of  manufactttm  continued  in  use  until  this  century,  though  various 
attempts  had  bMp  made  to  substitute  machine  labor  for  it. 

In  1775  Nathmel  Niles,  of  Norwich,  Conn.,  set  up  in  that  place 
a  manufactory  for  making  the  wire  to  be  used  in  making  cards ; 
and  the  Assembly,  in  view  of  the  importance  of  the  project  for  the 
manufacture  of  cotton  and  woollen  cloth,  granted  him,  in  answer 
to  a  memorial  addressed  to  this  body  by  Mr.  Niles,  a  loan  of  three 
hundred  pounds  for  four  years.  This  manufactory  was  continued 
in  operation  during  the  war  of  the  Revolution. 

Following  the  example  thus  set,  several  other  of  the  legislatures 
in  the  colonies  recommended  the  manufacture  of  cards,  with  otlier 
appliances  for  the  production  of  textile  fabrics,  and  encouraged 
them  by  bounties  or  loans. 

In  1777  Oliver  Evans,  one  of  the  most  distinguished  pioneers  in 
the  army  of  American  inventors,  being  then  a  young  man  of  about 
twent3'-two,  having  been  engaged  in  manufacturing  the  teeth  for 
cards  by  the  hand  process  then  in  use,  invented  a  machine  for 
manufacturing  them,  which  is  said  to  have  been  efficient,  and  to 
have  produced  them  at  the  rate  of  three  hundred  a  minute. 

He  made  proposals  to  the  state  for  aid  in  establishing  a  factory 
for  drawing  the  wire  and  making  it  into  card-teeth  by  the  machine, 
in  less  time  than  it  took  to  coil  the  wire  into  hanks.  His  proposals 
not  Iiaving  been  accepted,  he  sold  his  invention  to  private  parties ; 
but  it  does  not  appear  that  it  was  put  into  practical  operation. 

It  is  also  stated  that  he  subsequently  invented  another  machine, 
which  would  prick  the  leather,  and  cut,  bend,  and  set  the  teeth,  but 
which  he  abandoned  for  personal  reasons. 

In  Massachusetts,  in  1788,  Giles  Richards  &  Co.  began  in  Bos- 
ton the  manufacture  of  cards  with  machinery,  which,  it  has  been 
suggested,  was  that  invented  by  Evans.  In  1793  there  were  three 
manufactories  of  cards  in  Boston,  with  an  annual  production  of 
twelve  thousand  dozen  cards,  all  of  which  were,  of  course,  hand- 
cards.  Nor  were  these  the  only  manufactories  in  Boston,  or  in  the 
state. 

In  1784  a  machine  was  invented  by  Mr.  Crittenden,  of  New 
Haven,  Conn.,  which  cut  and  bent  the  teeth,  and  was  capable  of 
producing  eighty-six  thousand  in  an  hour. 
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The  leading  representative  honae  engaged  in  the  manufacture  of 
card  clothing  is  the  "  Sargent  Card  Clothing  Company,"  of  Worces- 
ter, Mass.  The  business  has  partaken  of  the  great  industrial  ac- 
tivity of  the  present  century,  and  is  now  one  of  the  moat  important 
industries  of  the  country.  This  company  was  formed  by  its  presi- 
dent, Mr.  Edward  Sargent,  the  son  of  the  late  Joseph  D.  Sargent, 
of  Leicester,  wlio  was  in  the  business  of  man  ufactn ring  cards  as 
early  as  1S12;  and  under  his  management  the  company  holds  the 
first  rank  among  the  firms  engaged  in  this  branch  of  business, 
producing  daily  about  seven  hundred  square  feet  of  card  clothing, 
besides  about  two  hundred  dozen  pairs  of  hand-cards. 


WORKS  OF   THE  MRSENT  CARD  CLOTHING  COMPANY,   WOflCESTEf),   MASS. 


The  operations  are  all  carried  on  by  machines,  which  are  an  im- 
proved arrangement  upon  a  machine  invented  by  a  Mr.  Smith, 
who  is  said  to  have  realized  but  little  from  its  invention.  It  is  a 
combination  of  a  "drawer,"  a  "cutler,"  "doublet,"  "pricker," 
"  second  bend,"  "dogs,"  and  "  feed-wheel,"  as  the  principal  parts. 
The  wire  is  placed  upon  a  reel  beside  the  machine,  and  one  end 
of  it  being  placed  by  hand  in  the  "  drawer,"  all  the  other  processes 
of  the  work  are  done  automatically  by  the  machine. 

The  Icatlier  in  which  titc  teeth  are  to  be  set  is  "  fed  up  "  from 
beneath  the  machine,  and  drawn  gradually  along,  as  the  teeth  are 
Kt,  over  a  pulley  set  in  the  ceiling  above. 


"  O'er  field!  and  Mas  she  takei  her  airy  flight, 
Until  OQ  fair  ColombiB'i  loil  thej  light; 
Hera  to  achiere,  bjr  nobler  deedi  labUiDe, 
What  had  been  lost  in  the  Mge»a  clime. 

And  first,  the  railroad  Iiorse't  lunga  she  stole, 
And  next,  by  wood  or  FeDDSjlrania  coal. 
Expands  her  giant  Toice,  to  load,  lo  great. 
It  sliook  all  ronnd,  ttirongbout  the  Old  Bay  Stat«< 
Such  Qiueic  tall  waa  nerer  bevd  before, 
'  >,;:  No,  not  in  Greece  or  Rome,  in  daj'i  uf  7or«.'' 

The  muBic  is  represented  as  indescribably  droll  — the  comicality 
of  melody.  A  dozen  or  two  of  the  steam  whistles  of  ordinary 
locomotives,  with  their  screaming*  element  materially  softened ;  a 
hand  organ_  or  two,  without  their  usual  grating  sensation,  which 
Bets  the  teeth  on  edge  ;  a  few  flutes,  through  which  every  note  is 
clearly  and  distinctly  tongued,  and  a  very  slight  piano  accompani- 
ment, all  acting  in  perfect  accord  as  to  time,  give  a  good  idea, 
expressed  in  words,  of  the  wonderful  Calliope.  The  music  ia  sup- 
posed to  be  good  for  the  dyspepsia,  has  an  excellent  influence  on 
torpid  livers,  and  cures  melancholy  in  a  moment ;  in  short,  it  Ib 
the  music  for  invalids. 

If  this  instrumeTit  sliould  be  generally  adopted  where  steam 
whistles  are  now  used,  which,  like  the  hinges  of  Milton's  "  infer- 
nal doors,"  "grate  harsh  thunder,"  a  great  nuisance  would  bo 
replaced  by  tliis  comical,  but  not  altogether  disagreeable.  Steam 
Piano. 

■    W.,-« — 
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Shot  are  generally  made  of  lead,  with  which  arseQic  has  been 
mixed,  although  sometimes  lead  of  an  inferior  quality  is  used  sim- 
ply for  this  manufacture.  The  effect  of  the  arsenic  is  to  render 
the  lead  softer  and  more  ductile,  instead  of  hard  and  brittle,  so 
that  when  melted  and  subjected  to  the  usual  process  in  shot-mak- 
ing, it  will  more  readily  take  the  globular  form.  The  softer  the 
lead,  the  less  arsenic  is  required ;  but  hard  lead  requires  arsenic 
in  the  proportion  of  ten  parts  in  one  thonsand.  When  the  lead  is 
propei'ly  combined  with  the  arsenic,  which  is  determined  by  trial, 
it  is  formed  into  bars,  and  raised  to  the  top  of  a  tower,  erected 
for  the  purpose,  to  be  melted  again,  and  transformed  into  shot. 

The  nsual  method  of  shot-making  has  some  resemblance  to  the 
process  by  which  rain  is  transformed  into  hail.  The  liquid  lead  is 
made  to  fall  from  a  high  elevation  ;  in  passing  through  the  air  this 
leaden  rain  becomes  cool,  and  hardens  into  leaden  hail  or  shot. 
Tlie  common  method  uf  shot-making  is  said  to  have  originated 
with  a  plumber  of  Bristol,  named  Watts.  About  the  year  1T82, 
he  dreamed  that  he  was  exposed  to  a  shower  of  rain,  that  the 
clouds  rained  lead  instead  of  water,  and  that  the  drops  of  lead 
were  perfectly  round.  Inspired  by  this  dream,  he  determined  to 
try  the  experiment.  Ho  accordingly  ascended  the  tower  of  a 
church,  and  poured  some  melted  lead  into  some  water  below ;  the 
plan  was  successful,  and  he  sold  his  invention  for  a  large  sum  of 
money. 

In  carrying  out  the  idea  suggested  by  this  dream,  if  such  was 
its  real  origin,  shot-towers  bare  been  constructed,  varying  in 
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corresponding  to  the  different  sizes  of  shot,  or  by  sifting  them 
throng  a  revolving  copper  cylinder  placed  on  an  incline,  having 
holes  which  increase  in  size  towards  the  lower  end.  Thus  the 
smaller  drop  through  first,  and  the  laiger  lower  down,  each  size 
being  received  in  its  own  box.  Being  thus  assorted,  they  fall  into 
boxes,  each  of  which  has  a  tube  and  a  &ucet,  so  arranged  that 
the  bag  placed  over  the  mouth  of  the  opened  tube  receives  pre- 
cisely twenty-five  pounds  of  shot,  when  it  instantly  closes,  obviat- 
ing in  this  way  the  necessity  of  weighing  each  bag  of  shot. 

In  the  year  1807  the  patent  shot-tower  of  Paul  Beck  was  erected 
on  the  Schuylkill.  It  was  on  a  large  scale,  being  one  hundred  and 
seventy  feet  high,  and  very  complete  in  its  machinery.  It  was 
supposed  to  be  capable  of  supplying  the  entire  demand  for  shot  in 
the  United  States.  Many  other  shot-towers  have  been  built  since 
that  date.  A  mode  of  manufacturing  shot  without  the  high  tow* 
ers  has  recently  been  patented,  substituting  in  their  place  a  low 
elevation,  up  which  a  powerful  current  of  air  is  made  to  pass,  thus 
producing  tiie  effect  of  a  long-continued  fall. 
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ing  thick  gloves.  The  secretary  who  accompanied  Pliny  in  his 
journey  to  Vesuvius  had  gloves  on  his  hands,  that  the  coldness  of 
the  weather  might  not  prevent  him  from  recording  whatever  oc- 
curred remarkable.  The  records  of  ancient  manners  and  customs 
speak  of  using  gloves  to  protect  the  hands  from  thorns  ;  of  olives 
g-uthered  by  the  naked  hand  as  better  than  those  gathered  with 
gloves;  also  of  a  celebrated  glutton,  who  always  came  to  the 
table  with  gloves  on  his  hands,  that  he  might  handle  and  eat  the 
meat  while  hot,  and  so  devour  more  than  the  rest  of  the  company. 
As  early  as  the  first  century  of  the  Christian  era,  the  wearing  of 
gloves  by  the  Romans  was  regarded  as  a  departure  from  the  ordi- 
nary habits  of  the  people.  ,  "  It  is  shameful,"  said  a  philosopher 
of  that  age,  "  that  persons  in  perfect  health  should  clothe  their 
hands  and  feet  witli  soft  and  hairy  coverings."  But  it  may  be 
supposed  that  their  convenience  and  utility  soon  induced  their 
general  use. 

In  the  middle  ages,  kings,  nobles,  and  dignitaries  of  the  church 
used  most  costly  gloves  as  articles  of  dress ;  they  were  sometimes 
richly  adorned  with  precious  stones ;  though  a  council,  in  the 
reign  of  Louis  le  Debonnaire,  ordered  that  monks  should  only 
wear  gloves  made  of  sheep-skin.  Bishops  were  sometimes  put  in 
possession  of  their  sees  by  receiving  a  glove.  A  similar  gift  often 
accompanied  the  ceremony  of  investiture  and  the  conferring  of  dig- 
vities.  They  were  at  one  time  regarded  as  a  peculiarity  of  the 
dross  of  bishops  ;  and  in  some  parts  of  France  other  lower  orders 
of  the  clergy  were  forbidden  to  wear  them.  As  dignities  and  of- 
fices were  conferred  by  the  giving  of  gloves,  so  they  were  taken 
away  as  a  mark  of  degradation.  It  is  related  of  the  Earl  of  Car- 
lisle, in  the  reign  of  Edward  II.,  impeached  and  condemned  to  die 
as  a  traitor,  that  his  spurs  were  cut  off  with  a  hatchet,  and  his 
gioi^es  and  shoes  were  taken  off. 

To  throw  the  gtove,  by  way  of  challenge  to  a  duel,  is  mentioned 
as  early  as  the  year  1245.  Throwing  down  the  glove  as  a  chal- 
lenge, which  the  opposite  party  accepted  by  taking  it  up  and 
throwing  down  his  own,  is  spoken  of  as  moa  Francorum  —  a 
French  custom.  When  Conradin  lost  his  crown,  and  was  about 
to  suffer  death  on  the  scaffold,  he  threw  his  glove  among  the 
crowd,  asking  that  it  might  be  conveyed  to  some  of  his  relatives, 
who  would  avenge  his  death.  It  was  taken  up  by  a  knight,  and 
carried  to  the  King  of  Arragon,  who,  in  virtue  of  this  glove,  was 
afterwards  crowned  at  Palermo.     At  the  coronation  of  EngWc^i 
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At  the  sale  of  the  Earl  of  Arran's  effects,  in  the  year  1759,  the 
gloves  given  by  Henry  VIII.  to  Sir  Anthony  Denny  were  sold  for 
thirty-eight  pounds  seventeen  shillings ;  those  given  by  James  I. 
to  his  son,  Edward  Denny,  for  twenty-two  pounds  four  shillings ; 
and  the  mittens  given  by  Queen  Elizabeth  to  Sir  Edward  Denny's 
lady,  for  twenty-six  pounds  four  shillings.  The  expression  glove 
silver  is  found  in  the  old  English  records,  signifying  money  given 
to  servants  to  buy  gloves.  This  is  probably  the  origin  of  giving 
a  pair  of  gloves  for  any  favor  or  service.  The  custom  of  giving 
gloves  and  a  scarf  to  the  clergy  and  bearers  at  funerals  is  still  ob- 
served in  this  and  other  countries. 

Gloves  are  made  of  a  variety  of  materials  —  silk,  cotton,  thread, 
linen,  and  woollen,  and  the  skins  of  animals,  with  and  without  the  fur. 
In  France  and  Italy  the  manufacture  of  gloves  has  been  carried 
on  for  centuries  ;  and  in  these  countries  this  industry  has  been 
brought  to  a  groat  degree  of  perfection.  In  this  product  the  English 
cannot  compete  with  the  French  and  Italians,  though  of  the  heavier 
varieties  of  leather  they  make  large  quantities  of  very  superior 
gloves.  In  the  process  of  making  gloves,  the  skin  is  stretched  on 
a  marble  slab  ;  it  is  cut  with  a  pair  of  scissors  through  the  middle, 
dividing  it  into  two  equal  parts  ;  the  single  strip  for  the  palm  and 
back  is  cut  from  one  end  of  the  half  skin  ;  the  other  smaller  pieces 
required  are  cut  from  tlie  same  skin,  or  from  others  precisely  like 
it.  By  skilful  management  the  French  and  Italian  glove-makers 
will  got  one  or  two  pairs  more  than  an  Englishman  from  the  same 
skins.  And  this  is  a  great  gain,  when  it  is  considered  that  in 
France  above  iour  and  a  half  millions  of  skins  are  cut  up  into 
gh)vcs  every  year.  Formerly,  in  making  the  hole  for  the  thumb, 
great  care  and  skill  were  required  to  secure  a  good  fit ;  but  later 
improvements  secure  the  cutting  of  the  thumb-piece,  like  the  fin- 
gers, in  the  same  piece,  requiring  no  seam  for  its  attachment. 
The  cutting  is  also  chiefly  done  by  means  of  punches  of  suitable 
patterns,  which  are  provided  with  an  apparatus  which  pricks  the 
places  for  the  stitches,  so  that  the  seams  can  be  sewed  with  great 
regularity  and  precision.  When  the  gloves  are  sewed,  they  are 
stretched,  wrapped  in  damp  linen  cloth,  and  beaten,  so  as  to  ren- 
der them  soft  and  pliable ;  they  are  then  pressed,  and  are  ready 
for  market. 

Leather  gloves  are  made  in  England  in  Worcester,  Woodstock, 
Yeovil,  Ludlow,  and  London.  In  the  town  and  neighborhood  of 
Worcester  six  millions  of  pairs  are  made  annually.     The  manufac- 
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Trb  custom  of  coyering  floors,  halls,  and  passages  is  very  gen- 
eral. Where  warmth  aDd  comfort  are  desired,  carpets  are  used. 
Where  something  more  durable  and  less  costly  is  demanded,  a 
coTcring  of  oil  or  floor  cloth  has  been  invented.  This  cloth  or 
canvas  is  a  very  strong  fabric,  made  of  flax  and  hemp,  painted  on 
both  Bides,  the  under  sido  being  plain,  the  upper  side  ornamented 
with  patterns  or  designs  of  two  or  more  colors.  The  cloth  used 
for  this  purpose  should  be  without  seam ;  so  that  when  pieces  of 
great  width  are  required,  two  men  are  employed  at  the  loom,  one 
on  each  side,  for  throwing  the  shuttle  back  and  forth.  This  kind 
of  cloth  being  woven  for  this  purpose  alone,  its  manufacture  forms 
a  distinct  branch  of  business.  Pieces  are  made  from  eighteen  to 
twenty-four  feet  wide,  and  the  length  often  exceeds  one  hundred 
yards. 

When  the  canvas  is  received  at  the  manufactory,  the  bales, 
containing  one  hundred  or  more  yards,  and  weighing  nearly  six 
hundred  pounds,  are  opened,  and  cut  in  pieces  of  sixty  or  one 
hundred  feet,  as  may  be  required.  These  pieces  are  then  taken  to 
the  "  frame  room,"  which  consists  of  a  number  of  strong  wooden 
frames,  standing  upright,  a  few  feet  from  each  other.  The  space 
between  the  frames  is  occupied  by  a  scafibid  of  fbnr  tiers,  which 
may  be  reached  by  means  of  a  ladder  at  one  end  of  each  frame. 
The  edges  and  ends  of  the  canvas  are  fastened  to  the  frame,  and 
by  means  of  screws  tlie  beams  of  the  frame  are  moved  so  as  to 
tighten  and  stretch  H  to  He  utmost  tension.  In  this  position  every 
part  of  the  (doth  can  be  reached  from  the  several  platforms.  The 
(«6IJ 
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as  many  sheets  of  paper  as  there  ace  colors  to  be  printed.  One 
of  the  pricked  sheets  is  then  fixed  on  the  surface  of  a  block,  and 
a  little  powdered  charcoal  i»  dusted  over  it  from  a  muslin  bag,  so 
as  to  penetrate  the  hole.  The  dotted  line  thus  made  on  the  block 
serves  to  guide  the  pencil  of  the  engraver  when  the  paper  is  re- 
moved, and  enables  him  to  draw  the  portion  of  the  pattern  re- 
quired for  that  block.  The  same  plan  is  pursued  with  other 
blocks,  which  are  then  ready,  for  the  engpraver,  who  cuts  away  the 
wood,  and  leaves  the  pattern  in  relief." 

The  blocks  used  for  printing  are  generally  about  eighteen  inches 
square,  the  engraved  portion  being  made  of  some  close-grained 
wood,  such  as  the  pear  tree,  and  fastened  to  blocks  of  pine. 
These  engraved  blocks,  in  large  establishments,  constitute  a  very 
valuable  portion  of  the  stock.  Before  the  designs  are  impressed 
on  the  cloth,  it  is  made  slightly  rough  by  means  of  a  steel  scraper 
and  a  scrubbing-brush,  which  prepare  it  to  receive  the  colors  more 
readily.  Near  the  printing-table  is  placed  a  number  of  flat  cush- 
ions, on  which  the  coloring  matter  is  first  placed  with  a  brush. 
The  printer  presses  the  block  on  the  cushion,  which  is  charged  with 
the  color,  and  then  applies  it  to  the  cloth,  holding  it  firmly,  at 
the  same  time  striking  it  several  blows  with  the  handle  of  a  heavy 
hammer.  A  second  printer  charges  his  block  with  a  difierent 
color,  and  applies  it  in  the  same  manner.  He  is  followed  by  a 
third,  and  as  many  others  as  may  be  required  to  form  the  most 
variously-colored  pattern.  As  fast  as  the  cloth  is  printed  it  passes 
through  an  opening  in  the  floor  to  the  drying  room,  where  it  be- 
comes hard  and  ready  for  use.  Narrow  pieces,  for  halls  and  stairs, 
are  first  cut  the  required  width,  and  printed  in  the  same  manner, 
except  that  a  space  is  left  on  each  side  for  a  border,  which,  requir- 
ing smaller  blocks,  is  put  on  afterwards.  Sometimes  drying  oils 
are  used  to  hasten  the  completion  of  the  work  ;  but  this  makes  the 
cloth  brittle,  and  of  inferior  quality. 

There  are  various  large  manufactories  of  oil  cloths  in  the  United 
States,  and  the  value  of  their  production  is  about  two  millions 
and  a  half  of  dollars  yearly.  A  still  cheaper  fioor  covering  is 
made  of  stout,  strong  paper,  painted  in  colors,  but  has  not  yet 
attained  an  extent  which  enables  it  to  be  called  a  "  great  in- 
dustry." 
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aOmiD. — SFFEOTB  OF  THE  ALDEH  PROCBM   IH   COHDEDSIHO  ARD  PBBeERTIirO. 
—  QOST  AMD  CAFACIir  OF  TBB  ALDIN  BrAPOKATOB. 

If  fae  were  a  benefactor  beyoDd  eetimation  who  should  make  an- 
other blade  of  graas  grow  beside  each  blade  of  grass  that  grows,  is  he 
less  who  presents  ns  with  another  fhiit  and  another  vegetuble  rea- 
ened  from  decay  for  every  one  (of  the  peridiable  kinds)  which  the 
methods  hitherto  in  use  have  preserved  from  the  bountiful  largess 
<tf  Nature?  —  who  puts  an  end  to  a  waste  of  food  aod  a  destruction 
of  wealth  that  had  run  through  half  the  suatenance  of  man,  cutting 
it  down  by  from  one  fourth  to  one  half  in  every  department  of  consc* 
quenoe  except  cereals,  and  probably  inflicting  more  loss  than  all  the 
ravages  of  fire,  flood,  and  tempest  on  land  and  sea,  with  droughtf 
mildew,  and  vermin  to  boot  ?  * 

To  the  incredulous  reader,  who  may  eospcct  some  rhetorical  Gxng> 
geration  in  the  estimate  of  the  Alden  prooessee,  above  expressed, 
we  hereby  give  warning  that  we  shall  tax  his  faith  with  a  great  deal 
more  than  that,  and  aggravate  the  oflence  by  proving  it.  We  shall 
also  show  that  Mr.  Alden's  contribution  to  organic  and  applied 
chemistry  is  as  far-reaching  and  as  wide-reachmg  as  we  have  rep- 
resented his  refonnaUon  of  our  modes  of  preserving  the  fruite  of 
God's  bounty  to  be.  It  will  turn  out  that  he  has  showed  us  how  to 
increase  and  improve,  directly  and  to  a  seemingly  fabtdoos  extent, 
the  product  of  all  vegetable  and  animal  substances  that  require  an 

■  Ad  aDthflntlc  statemeDt  In  the  New  York  Tribune,  of  Augiui  38,  1ST1,  Infenn*  u  of 
tlM  caM  of  k  (ingle  (rnit-ftrower  in  Del&ware,  whoie  Ion  of  p«aciM*  in  that  Mtuon  by  n>t 
■mounted  to  not  lew  Uiiui  ttn  thooMuid  boibola,  tot  wMitof  ■  market;  while  the  total 
loM  Id  the  uuna  little  State  fhnn  the  wune  catua  la  dmcrilted  by  hnndreib  of  thoDiand* ; 
•U  of  which  will  be  wTSd  annnallj  by  a  ftw  Aldm  Er^xiTaton  at  OMTMlant  locatim*. 
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demental  change  in  preparation  or  preservation  for  the  food  of  man. 
The  details  in  the  development  of  the  twofold  subject  wiU  prove 
as  beautiful  and  remarkable  as  the  exordium  is  startling. 

As  these  results  are  not  accidental,  but  the  ripe  fruit  of  a  life 
laboriously  devoted  to  the  subject,  we  can  hardly  go  amiss  if  we 
first  invite  the  reader  to  a  personal  introduction,  and  a  review  of 
the  hidden  rise  and  unobserved  progress  of  the  new  art.  We  may 
take  it  for  granted  that  he  has  heard  of  condensed  milk ;  also  of 
desiccated  vegetables  and  meats;  also,  very  likely,  of  prepared 
cream  coffee,  clarified  cream  cocoa,  etc.  All  these  are  an  old 
&miliar  tale.  Permit  us,  then,  to  introduce  in  the  first  place  the 
author  of  condensed  milk  and  the  other  preparations  named,  be- 
sides many  as  yet  unnamed  here  or  elsewhere, —  Charles  Alden, 
of  Newburgh.  Mr.  Alden  has  been  a  citizen  of  Newburgh  (on  the 
Hudson)  the  last  twelve  years,  but,  like  a  majority  of  inventors, 
he  was  bom  a  Yankee.  It  was  in  Randolph,  Massachusetts,  the 
great  (men's)  shoe  town,  a  few  more  miles  south  of  Boston  than 
Lynn,  its  feminine  counterpart,  is  north  of  the  same,  that  a  son  was 
bom  in  the  early  part  of  the  present  century  to  Silas  Alden,  Jr., 
progenitor  also  of  the  large  leather-working  industry  for  which  the 
place  is  now  famous.  The  son  was  named  Charles,  and  was  early 
destined  for  college  in  the  paternal  mind.  But  having  tasted  to 
his  satbfaction  of  the  tree  of  knowledge  at  Phillips  Academy  at 
Andover,  by  the  age  of  fifteen  he  manifested  another  vocation  by 
going  to  sea,  —  a  two  years'  voyage  to  Africa,  as  clerk  and  steward  in 
the  brig  Minerva  of  New  Bedford,  Captain  Gifford.  This  experi- 
ence was  undoubtedly,  though  unconsciously,  a  determining  element 
in  his  after  career.  Doing  with  his  might,  as  he  always  did,  what- 
ever his  hands  could  find  to  do,  he  became  so  good  a  sailor  that  he 
had  the  opportunity  to  refuse  the  position  of  second  mate  for  a 
second  voyage,  and  settled  down  at  home  to  the  life  of  a  live  Yan- 
kee, inventing  and  manufacturing,  marrying,  assisting  to  carry  on 
his  father's  business,  and  initiating  a  number  of  successful  manufac- 
tures, one  of  which  was  that  of  palm-leaf  hats,  and  another  the 
single-seam  over-shoe,  which  prospered  until  Goodyear's  invention 
undid  it. 

But  it  is  unnecessary  to  trace  the  enterprises  and  vicissitudes  of 
Mr.  Alden's  busy  life  until  we  find  him  settled  in  New  York,  in 
1842,  as  a  wholesale  shoe  and  leather  dealer,  subsequently  in  the 
City  Council,  and  in  1850,  having  eagerly  embarked  in  a  succession 
of  inventions  with  varied  luck,  at  last  out  of  business,  and  at  the 
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hid  &ctory  at  Amenia.  Both  establishments  made,  perhaps,  six 
hmidred  quarts  per  day.  To-day  the  business  of  eight  or  ten  fac' 
tories  demands  not  less  than  fifty  thousand  quarts  of  natural  milk 
per  day,  or  fifteen  millions  a  year,  worth  a  million  of  dollars; 
engrossing,  say,  thirty  thousand  acres  of  land,  using  at  least  ten 
thousand  cows,  and  supporting  fifteen  hundred  men  and  theii 
families.  Yet  all  this  is  but  the  beginning  of  a ,  single  branch 
among  the  many  into  which  the  Alden  Preserving  Processes  ramiiy. 
Of  course  credit  is  du«  to  a  number  of  inventors  for  important 
improvements,  and  to  enterprising  parties  who  have  extended  the 
manufiskcture  and  market  for  these  products  from  time  to  time.  But 
we  must  turn  our  attention  from  these  to  the  ultimate  and  main 
development. 

When  the  Rebellion  broke  out  a  heavy  joint-stock  concern  watf 
formed  at  Newburgh,  the  whole  resources  of  which  were  engaged 
on  Government  contracts  for  the  army  and  navy  to  the  end  of  the 
war.  At  the  end  of  this  time  Mr.  Alden  retired  from  business,  but 
did  not  lay  aside  his  cherished  studies  and  experiments.  He  built 
and  tried  many  different  models  of  apparatus,  and  discovered  by 
experiment  and  comparison  the  effects  of  evaporation  by  different 
methods  upon  a  multitude  of  animal  and  vegetable  substances.  To 
make  a  long  story  short,  in  1869  he  had  matured  an  apparatus  and 
exact  rules  of  proceeding  in  regard  to  a  number  of  leading  articles, 
which  gave  him  satisfaction.  The  apparatus  is  simple  and  easily 
imderstood ;  but  it  is  difficult  to  conceive  the  amount  and  cost  of 
experiment  by  which  the  art  of  successftdly  applying  the  principle 
to  so  great  a  variety  of  products  has  been  perfected. 

Mr.  Alden's  intimate  relation  to  the  origin  and  past  progress  of 
the  art  of  desiccation  had  not  rendered  him  insensible  to  the  un- 
satisfactory quality  of  its  products.  He  was  bent  on  producing  a  radi- 
cally different  result  from  that  of  desiccation  so  called,  —  a  product 
that  should  be  not  only  imperishable,  but  undistinguishable  in  any 
substantial  sense  from  the  fresh  fruit  or  vegetable ;  and  he  rested 
not  until,  strange  to  say,  he  had  realized  this  object  in  regard  to 
some  of  the  most  important  articles.  Stranger  still,  this  development 
of  the  original  art  had  arrived  of  itself  in  the  most  natural  manner, 
at  a  stage  where  it  proved  to  be  an  essentially  novel  art ;  not  only 
distinct  from,  but  opposite  to,  desiccation  as  practised,  in  its  chemical 
principles  and  practical  results.  It  turns  out  to  be  a  process  which 
not  only  forestalls  decay,  —  that  is  the  least  of  its  merits,  —  but 
which  in  doing  this  at  the  same  time  carries  out  the  organic  process 
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tain  rapid  and  continuous  evaporation,  therefore,  it  is  necessary  to 
change  the  air  rapidly,  just  as  we  should  change  sponges  if  in  hastt 
to  soak  up  a  puddle  of  water. 

Such  is  the  importance  of  this  point  that  it  makes  all  the  differ- 
ence between  a  partial  and  often  entire  decay  of  fruit,  and  that 
perfect  preservation  of  evert/  particle  which  keeps  the  product 
essentially  fresh,  and  incapable  of  being  distinguished,  in  confections 
for  the  table,  from  those  prepared  without  previous  evaporation  of 
any  kind.  Pneumatic  evaporation  is  therefore  the  appropriate  gen- 
eral term  by  which  the  Alden  process  is  designated.  The  substance 
to  be  freed  of  its  water  is  exposed  to  a  blast  of  rarefied  air  by  a  pe- 
culiar arrangement  causing  every  particle  of  the  surface  (extended 
as  much  as  possible)  to  be  swept  by  a  rapid  succession  of  thirsty 
atmospheric  particles,  which  drink  off  its  moisture  before  the  faintest 
symptom  of  decay  can  be  manifested.  The  contrast  of  the  result  to 
the  film  of  dark-colored  rust  (decayed  matter)  which  covers  the  sur- 
face of  all  dried  fruit  and  flavors  it  throughout,  is  very  striking  in 
the  statement,  but  it  is  still  more  so  in  the  tasting.  No  person  not 
informed  of  the  fact  would  suppose  that  a  pie  or  sauce  of  Alden 
fioiit  was  anything  but  fresh  from  the  tree  or  the  natural  condition. 

The  action  of  the  other  two  conditions  —  accurately  adjusted  and 
progressive  temperature  and  humidity  —  is  more  occult  and  still 
niore  remarkable.  In  brie^  it  amounts  to  a  continuation  and  com- 
pletion of  the  ripening  process  of  nature,  precisely  analogous,  by 
chemical  comparison,  to  that  which  takes  place  in  the  grape  on  the 
vine,  and  afterwards  in  the  transition  of  the  grape  to  the  far  sweeter 
r.iisin ;  or  to  that  which  takes  place  in  the  ripening  of  a  Bartlett 
pear,  which  is  picked  in  a  hard  and  acrid  condition,  and  afterwards 
matures  spontaneously  by  itself  into  the  most  luscious  and  delicate 
of  fruits.  The  tenn  used  to  designate  this  new  artificial  process  — 
wliich  is  really  an  advance  upon  Nature,  carrying  forward  her  own 
oj  >eration  to  a  pitch  to  which  she  is  unable  usually  to  conduct  it  — 
is  Supermaturation.  Veiy  few  fruits  are  capable,  like  the  Madeira 
grape,  or  the  ^g^  of  a  spontaneous  supermaturation.  But  the  Alden 
process,  by  an  application  of  the  same  genial  influences  of  warmth 
and  moisture  which  Nature  uses,  under  conditions  which  at  the  same 
time  arrest  and  prevent  the  least  decay,  is  found  by  chemistry  to 
have  produced  in  fruits  like  the  apple,  peach,  and  tomato,  for  which 
Nature  had  done  all  she  could,  a  large  additional  proportion  of  arti- 
ficial saccharine  matter,  in  place  of  cruder  ingredients  heretofore 
unimproved.    There  is  no  reason  to  doubt  that  all  fruits  and  vege- 
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in  the  m<H8t  condition  peculiar  to  this  process),  and  the  stirfiuie  wffli 
not  toughen  and  thicken  in  the  hot  blast.    The  vapor  from  withia  \ 
passes  freely  through  it,  and  keeps  it  still  pliant,  at  a  temperature  of 
160  degrees.    In  the  pneumatic  evaporator,  therefore,  the  fruit  usu- 
ally enters  where  the  blast  comes  out,  reduced  in  temperature,  and' 
partly  saturated  with  moisture  from  some  twenty  to  forty  layers  of 
fruit  already  passed  through.    The  fruit,  being  spread  on  screens, 
passes  downward  in  the  vertical  pneumatic  i^iafl  or  chamber,  by 
regular  time  stages,  meeting  at  every  stage  a  warmer  and  les» 
humid  blasts  until  it  reaches  the  bottom,  and  meets  the  blast  av- 
issued  from  the  blower  through  a  coil  of  hot  steam-pipe,  at  the*- 
standard  temperature  ascertained  for  the  proper  maturing  and' 
curing  ofthe  particular  fruit  or  vegetable  in  hand. 

The  part  borne  by  humidity  in  this  evaporating  process  —  para^ 
doxical  as  it  seems — is  remarkable  and  somewhat  mysterious.    Ab 
effect  of  the  want  of  it  in  the  dry  heat  of  desiccation  is  noted  by^ 
Professor  Krackowiser  in  the  presence  of  dextrine  or  starch  gum  pe- 
culiar to  desiocated  fruit.    On  the  other  hand,  he  notes  the  presence 
in  Alden  fruit  of  chemically  bound  water,  or  hydrate^  in  increased 
proportion,  as  a  consequence  of  the  humidity  of  the  blast,  which  he* 
thinks  has  an  important  chemical  agency,  as  a  ^hydratic  mediator." 
At  the  same  time  one  result  of  this  agency  is  that  it  really  makes 
up  for  its  moistening  effect,  and  practically  aids  instead  of  hindering 
the  prompt  removal  of  the  water.    That  is,  it  hydratizes  (if  we  may 
so  speak)  a  portion  of  the  water,  or  chemically  binds  it,  so  that  it  is* 
as  harmless  for  decay  as  if  it  were  actually  removed.    The  result 
is  sensibly  apparent  in  the  peculiar  softness  and  moistness  of  all 
Alden  fruity  —  a  moisture  which  is  chemically  bound  and  harmless^- 
while  it  is  of  great  value  in  preserving  the  flavor,  richness,  and  fresh' 
quality,  and  which  could  not  be  accounted  for  in  fruit  just  issued: 
from  the  hottest  and  driest  part  of  the  blast,  except  by  the  above^ 
explanation  from  the  distinguished  chemist  referred  to.    It  will  h& 
observed  that  this  quality  also  preserves  the  fruit  from  the  great 
changes  in  weight  and  condition  which  dried  fruits  undergo  when 
the  atmosphere  changes  from  dry  to  damp,  and  vice  versa. 

Save  the  transformation  of  starchy  ingredients  to  sugar,  fruits  and 
v^etables  in  the  Alden  process  lose  nothing  but  water,  and  gain  no 
new  ingredient  to  change  their  flavor  or  the  character  of  their  most 
delioate  tissues.  They  return  in  water,  after  indefiuitc  periods,  to  a 
condition  scarcely  distinguishable  in  any  respect  from  their  origi** 
nals.    The  cells  and  granules  swell  to  their  original  fullness,  and  not 
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^  The  Alden  Unnato  is  a  iienuiFkable  product  No  mnooemM  M' 
teimpt  had  ever  before  been  made  to  remove  the  condition  of  fermen- 
tation (water)  from  this  fruit.  The  pneumatic  evq>orator  redaocB  the 
whole  pulp  of  the  tomato  to  a  condition  like  that  of  the  dried  fig. 
A  bushel  of  the  fruit,  after  evaporation,  is  compressed  into  a  solid 
cube  like  plug  tobacco,  measuriing  four  or  five  inches  each  waj. 
Every  pound  of  this  makes  eight  quarts  of  tomatoes  in  the  origiiud 
state.  Tomatoes  may  now  be  raised  with  advantage,  like  so  many 
other  things,  wherever  there  is  an  Alden  Evaporator  at  hand.  It  is 
impossible,  within  our  limits,  to  glance  at  one  half  of  the  important 
applications  of  this  great  invention.  To  those  named  may  be  added 
all  the  small  firuits  and  berries,  grapes,  plums,  quinces,  pesn,  etc 
The  application  to  meats,  fish,  and  clams,  is  most  satis&otory,  more 
effective  for  preservation  than  salt,  and  nearly  doubling  both  the 
nutritive  value  and  the  relish  of  the  article,  as  compared  with  the 
method  of  salting,  and  with  less  cost.  The  drying  of  tobacoo,  glue, 
india-rubber,  and  many  other  articles,  by  pneumatic  evaporation, 
will  almost  revolutionize  the  manufiicture.  The  same  of  the  beet^ 
sugar  manufacture,  in  which  immense  losses  are  sufiered  by  the 
deterioration  and  decay  of  the  root  crop  before  it  can  be  woriced 
up.  An  analysis  of  the  Alden  beet  has  diown  that  the  sacdharine 
matter  is  preserved  without  diminution  fbr  years. 

Mr.  Alden's  exhausting  process,  appropriate  to  the  evaporated 
products,  forms  a  distinct  branch  of  business  of  first-dass  impor- 
tance. The  refuse  of  apples,  peaches,  etc,  is  rendered  thereby  as 
v^uable  as  any  part  of  the  fruit ;  being  first  evaporated  and  then 
exhausted  of  the  soluble  matter,  which  is  concentrated  without 
boiling  to  solid  jelly  of  the  richest  character,  which  will  keep  with- 
out sugar  in  any  climate.  The  sweet  potato  and  pumpkin,  by  the 
same  process,  yield  a  sirup  surpassing  the  finest  manufactured  by 
our  sugar-refiners,  such  as  the  Stuarts,  alike  for  richness,  delicacy, 
and  lustre.  The  latge  profit  of  nusing  these  vegetables  for  sirup 
will  soon  give  them  a  leading  place  in. the  inventory  of  our  national 
wealth. 

All  these  produots  are  prqpaxed  ftr  maxbet  with  little  expense  and 
with  great  rapidity*  One  evaporatort  ooftangaay  $2,500  for  the  en- 
tire apparatus,  will  preserve  one  thousand  bushels  of  finiit  or  vegeta- 
bles per  week,  at  a  total  cost  of  twenty-five  to  thirty  cents  per  bushel. 
The  apparatus  condato  of  (l).aii  evaporating-diamber,  usually  of 
wood,  ^ye  feet  squtore  and  twenty  fiset  high.  2.  A  revolving  endless 
diain  at  each  comer  of  the  chamber,  running  vertically,  and  carrying 
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The  word  "soap"  U  foUDd  in  two  pl&ces  in  onr  " anthoiizecl  ver- 
sion" of  the  Bible ;  namely,  Jeremiah  ii.  22,  and  Malachi  iii,  2.  The 
exact  meaning  of  the  Hebrew  word,  however,  ia  not  known,  and  the 
beet  autlioritieB  suppose  that  what  is  meant  by  it  was,  probably,  the 
aabes  of  the  glass-wort,  a  plant  common  in  the  dry  parts  of  the  East, 
and  which  may  be  ased  as  a  substitnte  for  soap.  Soap  itself  the  Jews 
at  that  time  had  not.  There  is  no  reason.  Sir  J.G.  Wilkinson  says, 
for  believing  that  the  ancient  Egyptians,  from  whom  the  Jews  derived 
BO  mnch  of  their  civilization,  knew  or  used  it.  Nitre,  or  a  lye  from 
the  ashes  of  glass-wort  and  similar  plants,  or  the  juice  of  sapona- 
ceous plants,  was  used  instead.  So  was  fuller's  earth,  and  so  was 
mere  Wiishing  in  water,  accompanied  by  rubbing  or  stamping. 

Soap,  as  we  now  know  it,  appears  to  have  been  abarbarous  rather 
tlian  a  civilized  invention,  and  to  have  been  discovered  by  the  Oauls 
or  Germans,  or  both,  before  the  Chiistian  Era.  Soft  soap  was  appar- 
ently made  before  hard  soap,  as  a  potash  lye  from  the  ashes  of  trees 
was  at  first  used,  and  not  soda.  From  these  barbarians  the  Romans 
learned  to  make  it,  and  from  the  Romans,  the  Greeks, —  an  order 
of  introdnction  the  reverse  of  that  which  commonly  prevula.  Some 
kind  of  soap  —  probably  a  pretty  caustic  kind  of  soft  soap  —  was 
used  by  the  Roman  ladies  to  dye  their  hair  red  or  yellow.  Soap 
was  found  in  one  of  the  houses  of  Pompeii  (destroyed  A.  D.  79)  ;  so 
that  it  was  pretty  quickly  and  generally  adopted  by  the  moat  civil- 
ized people  of  ancient  times  after  they  became  acquainted  with  it. 

No  records  appear  to  be  known  of  the  continuance  of  the  manu- 
£u;ture  of  soap  during  the  first  seven  centuries  of  the  Christian  Era, 
(676) 
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eaiued  by  the  war  with  Spain,  which  cut  off  the  usual  importations  of 
barilla.  Not  long  afterwards  the  celebrated  French  chemist  Chevreul 
made  a  series  of  investigations  into  oils  and  fats,  bejng  the  second 
important  scientific  epoch  in  the  history  of  soap,  and  which  resulted 
in  placing  the  business  of  making  both  soap  and  candles  on  a  really 
scientific  basis.    * 

The  best  and  clearest  account  of  the  process  of  soap-making  will 
be  given  by  following  it  through  the  works  of  a  large  and  scientifi- 
cally, as  well  as  successfully,  conducted  factory..  For  the  purpose  of 
accomplishing  this  object,  the  old  established  firm  of  Enoch  Mor- 
gan's Sons,  of  New  York  City,  was  visited,  and  the  materials  fol- 
lowed from  the  pan  to  the  package,  with  constant  explanations  from 
one  of  the  members  of  the  firm,  himself  a  practical  chemist  and  a 
practical  manu&cturer.  For  the  present  purpose,  it  may  be  supposed 
that  the  article  to  be  made  is  the  conmion  yellow  or  bar  soap ;  and 
what  is  sought  is  neither  a  strictly  scientific  statement,  nor  a  fill* 
ness  of  information  that  would  enable  the  reader  to  build  and  run  a 
flO{4>-fiictory  for  himself  but  a  plsdn  and  readable  account  of  the 
operations. 

Filling  the  central  part  of  the  first  floor  of  the  factory  of  Enoch 
Morgan's  Sons,  near  the  foot  of  Bank  Street,  in  New  York,  is  a  range 
of  four  or  five  immense  iron  structures  called  pans.  These  extend 
from  the  floor  through  the  ceiling,  and  breast  high  into  the  room 
above.  They  are  twelve  or  fifteen  feet  wide  and  of  about  the  same 
depth,  aikd  will  hold,  if  filled  to  the  bnm,  about  one  hundred  thousand 
pounds  each,  or,  some  eleven  or  twelve  thousand  gallons. 

The  first  thing  to  do  is  to  prepare  some  lye ;  that  is,  a  solution  of 
caustic  soda  in  water.  This  is  done  by  the  action  of  fresh-slacked 
lime,  which,  on  being  mixed  with  carbonate  of  soda  in  water,  seizes 
.the  carbonic  acid,  becomes  a  carbonate  of  lime,  and  leaves  the  soda 
in  its  caustic  state  dissolved  in  the  water.  Several  different  portions 
of  this  lye  are  prepared,  varying  in  strength. 

Next  comes  "  pasting,"  which  is  the  first  union  of  the  materials 
into  a  soap-like  form.  It  is  accomplished  by  repeatedly  and  slowly 
boiling  refined  white  tallow,  first  with  the  weakest  and  then  with 
stronger  and  stronger  lyes.  At  each  boiling,  a  successive  portion  of  the 
tallow  divides  into  its  constituents  of  oleic  and  stearic  acids  and  gly- 
cerine. The  fijrmer,  which  are  "  fatty  acids,"  combine  with  the  soda 
from  the  lye,  and  the  glycerine  droins  out  and  mixes  into  the  water 
of  the  lye.  After  each  boiling  the  pan  is  allowed  to  settle ;  the  light 
soap  material  rises  to  the  top,  and  the  heavy  "  spent  lye  "  and  gly- 
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oerine  sink  to  the  bottom,  and  are  drawn  ofi^  when  mere  lye' JB^added 
and  the  process  repeated. 

"Pasting"  is.  complete  when  the  grease  is  thorough! j  ** killed "; 
that  is,  when  soda  enough  has  united  with  the  stearine  to  sepa- 
rate all  the  glycerine ;  which  of  course  makes  an  end  of  the  grease, 
and  puts  soap  in  its  place.  The  new  material  consists  of  little  yellow^ 
ish  grains  (the  soap)  floating  on  the  liquid  of  the  '^epent  lye," 

Atler  pasting  is  complete,  a  third  or  fourth  as  muoh  resin  as  there 
was  tallow  is  added  in  coarse  powder,  and  stirred  in.  The  effect  of 
the  resin  is  to  improve  the  yellow  color  of  the  soap,  to  make  it  moie 
uniform  in  texture,  and  softer  and  easier  of  solution  in  water. 

The  next  process  is  to  add  an  excess  of  solution  of  caustic  soda 
over  what  is  necessary  to  thoroughly  saponify  the  grease  and  resin. 
After  settling,  this  excess  is*  run  of^  and  the  soap  is  now  ready  for 
jBnishing.     This  finishing  is  done  by  thinning  down  the  soap  by 
heat  and  adding  water  to  it  until  the  heavy  impurities  sink  to  the 
bottom,  while  the  light  ones  rise  to  the  top.    Upon  once  more  set- 
tling the  pan,  the  soap  collects  in  the  upper  part  of  it,  not  now  ia 
the  grained  state  of  the  "  paste,"  but  in  a  clear,  uniform,  semi-trans^ 
parent  molasses-like  fluid.     On  the  top  floats  a  scum  a  few  inches 
tliick,  which  the  workmen  call  the  "  fob  " ;  it  is  yellow  and  light  oT 
structure,  with  foam-white  scales   and  light  impurities   abcmt  iti^ 
Down  below,  in  the  bottom  of  the  pan,  is  the  heavy  sullen  mass  of^ 
spent  lye,  and  next  above  it  a  layer  of  imperfect  soap,  oontaining^ 
a  certain  portion  of  impurities,  and  which  is  called  by  the  workman^ 
the  "  nigger."     The  word  appears  to  be  quite  an  old  one,  and  to 
a  true  derivative  from  the  Latin  nigery  black,  as  the  Btuft  itself  i 
dark  colored. 

As  soon  as  the  soap  is  cool  enough,  and  before  it  is  too  cool,  it  i 
ladled  out  of  the  pan  into  "  frames."    These  are  in  the  form  of 
large  deep  bureau-drawer  set  up  edgeways,  and  each  will  hold  about^ 
twelve  hundred  pounds  of  soap.  They  are  open,  however,  at  the  tofv^^ 
corresponding  with  what  would  be  the  front  of  the  drawer.    They — 
were  formerly  made  by  laying  square  wooden  frames  one  above  the 
other,  somewhat  as  a  log-cabin  is  built,  but  arc  at  present  usually  of 
iron,  which  cools  much  faster. 

When  cool,  the  iron  frame  is  removed,  and  the  great  lump  of 
soap  —  also  called  a  frame  —  is  left  standing  naked  all  by  itsdf 
While  still  soft  and  helpless  it  is  slit  horizontally  into  sUbs;  these 
are  cut  perpendicularly  into  bars,  and  these  bars,  whose  lengtti  wp- 
resents  the  thickness  of  the  frame,  are  the  well-known  ^^  bar  soap."* 
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Swiftly  the  «timip  of '<*>EtiO€!h  Iforgafi^B  ^^  ii  spftttM  iip<)n  life 
top  of  the  upper'layer  of  bscn;  Ihejr  «re  laid  into  a  box ;  «paty  BpiAf 
'•pat,  goes  the  stamp* Again,  and  the  next  layer  is  packed;  and  in  a 
few  minutes  the  iHide  twelve  'hundred  pounds  are  boxed,  naQed, 
labelled,  and  ready  (for  ^ipAMnt 

It  must  not  be  supposed  that 'this  is  the  only  «oap  made  by  the 
*finn,  by  any  means.  The  ntinA)er  of  kinds  and  -styles  is  very  con- 
siderable, and,  ftom  the  groat  <nmiftber  of  diflerent  practicable  combi- 
-nntions  of  materials  and  vanations  6f  prooesa,  can  be  increaaed  almo^ 
iwithout  limit.  Thm,tlie  house  Of  Enoch  Morgan's  Sons  not  only 
^^manufactures  large  quantities  Of 'Ae  ydlow  or  bar  soap,  which  "(re 
-have  been  following  through  Ifae'prooess  of  its  manu&cture,  Imt 
•regularly  supplies  other  'kinds.  Por  instance  may  be  mentioned 
•the  '^mottled  soap,^ -usually  termed  Oastile  soap,  probably  from  har- 
-ing  been  fiiiBt  made  'in  Spain,  whete  the  soap  business  was  very 
*«ncient.  This  mottling  is  'accon)])Gshed  by  keeping  the  soap  thick, 
so  that  the  ^  nigger"  cannot  &11  down  through  it  to  the  bottom,  bett 
4ias  to  gather  into  -streaks  and  VMns  throughout  its  substance,  the 
(purer  and  whiter  soap  doing  tho'same.  If  the  coloring  matter  tfatts 
•supplied  is  not  sufficient, '«  proper  Quantity  of  oxide  of  iron  tIr 
•dded.  This  mottled  soap  is  s  harder  and  better  article  than  the 
resin  soap,  and  dissolves  moro  slowly  in  water.  Again,  the  firm 
makes  a  soap  with  cocoa  oil,  which  is  hard,  light,  and  will  wash 
with  salt  water.  Tins  is  well  known  as  ^salt-water  soap,"  or 
**  marine  soap.^    It  is  unnecessary  to  enumerate  further. 

Many  different  materials  are  used  in  making  soaps,  and  many 
modifioations  of  the  process  above  described  are  employed,  —  some 
cold,  some  hot,  some  under  pressure,  etc ;  but  they  all  come  under 
the  one  brief  statement  of «  -chemical  xmion  of  caustic  alkali  with 
the  acid  part  of  a  &t  or  oil.  Tallow,  suet,  butter,  spermaceti,  whale 
oil,  fish  oil,  goose-grease,  horse-ftft,  aind  many  more,  have  all  been 
used.  Even  human  &t  has  been  made  into  soap,  which.  Professor 
Dussauce  says,  **4iies  quickly,  'and  turns  yellow."  An  equal  or 
greater  number  of  vegetable  oils  have  been  tried,  including  olive 
oil,  linseed  oil,  nut  oO,  poppy-^iecfd  oil,  castor  ml,  sunflower-seed  oil, 
cotton-seed  oil,  coooa  and  palm  ^eMs,  'etc,  and  qmte  a  number  of 
these  different  fats  and  oUs  h^rre  net  only  been  manufactured  exper- 
imentally, but  are  regularly  used  in  the  business.  Even  turpen- 
tine, wax,  and  resin,  with  alkaKes,  will  form  soaps,  though  not  very 
good  ones.  Assong  -^^e  num6h>ftt  improvements  that  have  been 
Revised  in  soiqp-mAking  ^•vvbete  ft  number  of  plans  for  making 
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however,  been  used  with  modi'  •access  for  remoying  grease-spots 
firom  clothes,  etc^  —  a  quality  which  was  brought  before  the  public 
once,  and  discovered  twice,  bj  a  sort  of  accident.  When  the  Sapo- 
lio  was  first  introdaced,  and  all  the  force  of  the  house  of  Enoch 
Morgan^s  Sons  had  their  hands  and  heads  fiill  to  overflowing  with 
making  it  and  talking  of  its  virtues,  one  of  their  employees,  on  go- 
ing home  one  evening,  found  his  wife  at  her  wits^-end  over  a  desper- 
ate grease-spot  on  the  clothes  of  her  son.  *^  Pshaw ! "  exclaimed  the 
father,  half  vexed  and  half  joking,  and  recurring  to  what  had  been 
praised  in  his  hearing  all  day  as  equal  to  almost  everything,  from 
purifying  an  evil  conscience  down  to  scouring  paint, — ^  pshaw !  Try 
Sapolio  I "  The  mother  promptly  did  so,  and  the  Sapolio  promptly 
took  out  the  grease.  This  was  reported  at  head-quarters  next  day, 
but  not  much  notice  was  taken  of  it  until,  at  a  subsequent  period, 
Rev.  Henry  Ward  Beecher  published  in  his  newspaper  a  strongly 
worded  commendation  of  the  Sapolio  for  the  very  same  good  quality, 
which,  it  seems,  he  had  discovered  very  much  in  the  same  way. 
^  You  might  go  and  ask  Beecher  for  a  recommendation  till  the  day 
of  judgment,  you  know,  and  not  get  it,*  observed  the  gentleman 
who  told  this  story ;  ^  and  so  we  think  that  recommendation  means 
something." 

Like  many  of  the  soundest  firms  in  New  York,  the  house  of  Enoch 
Morgan's  Sons  has  quite  a  history.  It  was  founded  by  the  maternal 
grandfather  of  the  present  partners,  Mr.  D.  R.  Williams,  about  sixty 
years  ago,  at  the  same  site  now  occupied  by  their  down-town  store, 
No.  211  Washington  Street.  The  business  has  thus  descended 
directly  and  prosperously  to  the  third  generation  of  hereditary  own- 
ans,  and  seems  likely  to  stand  as  much  longer.  In  the  days  of 
its  origin  soap  and  candles  were  commonly  manufactured  at  the 
same  establishment,  the  fats  used  being  applicable  for  either  pur^ 
pose.  The  making  of  candles  was  kept  up  until  some  ten  or  fifteen 
years  ago,  when  the  use  of  those  andent  artificial  lights  had  be- 
come  so  diminished,  in  consequence  of  the  introduction  of  gas, 
baming-fiuid,  kerosene,  etc.,  that  it  was  given  up,  and  the  only 
work  done  at  present  by  the  firm  besides  soap-making  is  the  prepara- 
tion by  wholesale  of  a  few  chemicals,  where  the  processes  can  be  so 
earned  on  as  to  combine  economically  with  the  soap  processes. 
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Ik  the  classification  of  the  eras  of  sociul  advance,  the  present  age 
may  well  be  called  the  iroa  age.  The  most  widely  diflused  of  the 
metals,  forming,  as  it  does,  a  constituent  part  of  almost  everything 
we  see  about  us  in  the  material  world,  iron  has,  in  the  preaent  age, 
become  the  most  important  adjunct  of  the  industrial  advance  which 
characterizes  the  present  century. 

By  the  bIow  but  sure  process  of  generations,  muikind  has  coitte 
to  Icam  that  our  position  in  nature  is  dependent  upon  ourselves,  and 
that  only  as  wo  apply  ourselves  can  we  ubtsin  control  over  tbe 
conditions  in  which  we  are  placed.  As  a  corollary  of  the  advance 
which  the  philosophy  of  Uie  present  day  has  made  over  the  meta- 
physical vagaries  of  the  past,  the  industry  of  tiie  present  era  has 
partaken  of  the  same  positive  spirit,  and  by  obtervation  and  ei- 
periment  has  obtained  the  ability  to  perform  operations  which  for- 
merly appeared  oiit  of  the  reach  of  human  capacity. 

In  hardly  any  other  special  branch  of  indnshy  is  this  ahowta 
more  thoroughly  than  in  the  working  of  iron.  The  ingenuity  of 
the  inventors  has  kept  pace  with  the  increasing  requirements  for  new 
processes  to  meet  the  new  demands,  and  the  increasing  necessity 
for  economy  of  time  in  the  greater  activity  of  our  industrial  life. 
At  the  present  day  the  application  of  machinery  to  the  working 
of  iron  has  become  almost  universal,  and  tiie  proparation  of  such 
(68*) 
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machinery  a  special .  branch  of  indastry  of  great  and  growing  im- 
portance. 

Among  the  numerous  firms  engaged  in  this  specialty,  that  of 
Messrs.  Wood,  Light  &  Co.,  of  Worcester,  Massachusetts,  may 
be  justly  selected  as  especially  representative.  Not  only  does 
this  firm  hold  this  position  from  the  importance  of  their  business, 
and  its  deserved  reputation,  but  also  from  the  fact  that  the  mem- 
bers composing  it  have,  by  their  various  inventions,  done  much 
towards  extending  the  application  of  machinery  to  the  working  in 
iron,  and  opening  new  fields  for  the  use  of  iron  in  the  arts.  Being 
themselves  practical  mechanics,  and  having  a  knowledge,  from  ex- 
perience, of  what  was  needed  in  the  application  of  machinery  to 
tbe  working  of  iron,  the  members  of  this  firm  have  been  enabled  to 
devote  their  inventive  talents  to  suppl3ring  the  wants  universally 
felt  for  improvements  in  certain  directions,  while  the  reception 
their  inventions  have  met,  is  a  proof  of  the  general  existence  of 
the  want  they  have  supplied. 

At  their  establishment  in  Worcester,  Massachusetts,  they  have 
the  appliances  for  making  any  and  every  kind  of  machinery, 
though  their  business  is  chiefiy  confined  to  certain  specialties, 
which  they  control,  as  they  own  the  patents.  A  description  of 
fitome  of  these  will  show  the  character  of  the  modern  appliances 
for,  working  iron. 

First  we  will  mention  an  improved  bolt  cutter,  the  patent  right 
to,  which  they  control.  This  simply  constructed  but  ingenious, 
m^hine  is  a  great  improvement  upon  the  methods  formerly  in 
UQ^.  Its  chief  features  are  four  movable  dies  placed  in  an  adjust- 
able holder,  and,  by  a  simple  and  durable  arrangement,  opened 
and  closed  by  the  automatic  action  of  the  machine,  or  by  hand  if 
necessary.  For  all  square-headed  bolts  it  has  a  holder  into  which 
a  bolt  can  be  put,  or  from  which  it  can  be  removed,  in  an  instant, 
without  the  use  of  a  screw  or  wrench.  When  the  bolt  is  placed 
in  ill e  holder  and  moved  forward  until  it  meets  the  dies,  a  lever  on 
the  front  of  the  machine  is  pressed  down,  the  bo.lt  enters  the  hold- 
er and  is  carried  on  by  the  action  of  the  machine  until  the  threads 
are  cut  into  the  desired  length.  Then  an  adjustable  rod  lifts  a 
latch,  and  a  hand  falls  into  a  notch  and  holds  a  cam,  while  the  dies 
revolve  and  are  instantly  opened,  as  a  cam  on  the  driving  gear 
presses  a  rod  against  the  bolt  holder,  and  the  bolt  is  released  and 
thrown  out  of  the  dies,  which  are  then  ready  for  repeating  the 
process  upon  another  bolt. 
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of  keeping  the  catting  tool  cool,  allowing  it  to  drip  continuallj 
upon  the  iron. 

This  invention,  however,  for  the  pnrpose  of  avoiding  this 
difficulty,  is  much  more  effective.  It  consists  in  making  the 
bed  of  the  lathe,  through  its  entire  length,  a  trough,  or  open  tank, 
which  is  kept  nearly  filled  with  water  impregnated  with  soda,  and 
which  is  constantly  distributed  over  the  shafting  by  pumps  worked 
by  the  same  power  that  works  the  cutting  tools.  Of  these  tools, 
three  are  kept  in  operation  at  the  same  time,  being  placed  in  line, 
the  first  cutting  off  the  "  scaling  chip,"  the  second  removing  the 
next  layer  of  "  chips,"  and  the  third  finishing  the  work. 

This  lathe  is  also  so  constructed  that  the  soda  water  is  never 
dashed  or  sprinkled  over  the  sides  of  the  tank,  though  it  is  pumped 
continually  upon  the  work,  so  that  the  fioor  under  the  tank  is  kept 
constantly  perfectly  dry.  This  practical  consideration  for  the 
health  and  comfort  of  the  workmen  is  well  worthy  of  notice. 

Another  invention  to  use  with  tins  consists  of  a  "  cutting-off  and 
centring  machine."  This  ingenious  piece  of  mechanism  cuts  off 
and  centres  shafting  in  order  to  prepare  it  for  turning.  This  has 
heretofore  been  a  tedious  operation,  which  has  frequently  been  per- 
formed unsuccessfully,  but  by  this  machine  it  is  accomplished  reg- 
ularly, easily,  and  in  a  scientific  manner.  The  machine  consists 
of  a  hollow  cylinder,  or  "  spindle,"  made  to  revolve  on  its  bear- 
ings, and  having  at  each  end  a  "scroll  chuck,"  by  which  the 
shafting,  or  work  to  be  cut  and  centred,  is  confined  centrally  with 
perfect  precision.  The  shafting  is  then  cut  off  at  exact  right  an- 
gles to  its  length,  when  by  a  most  ingenious  combination  of  gear- 
ing exactly  graduated  to  the  work  to  be  done,  the  shafting  is  cen- 
tred and  counter-sunk  ready  for  turning.  The  whole  of  this  work 
—  cutting,  centring,  and  counter-sinking  —  requiring  by  this  ma* 
chine  not  a  sixth  part  of  the  time  consumed  in  accomplishing  the 
same  results  by  the  old  methods,  while  also  by  this  machine  the 
entire  series  of  operations  are  accurately  performed  by  unskilled 
labor ;  any  one  who  can  turn  a  crank  being  able  to  put  the  shaft- 
ing in  proper  position,  and  the  setting  of  the  centring  tool  requir- 
ing only  a  simple  motion  of  the  hand. 

In  the  process  of  planing  iron,  which  has  come  to  be  so  gener- 
ally used,  great  improvements  have  been  introduced  by  this 
firm.  The  largest  planing  machine  in  the  United  States  is  in  the 
Navy  Yard  at  Charlestown,  Massachusetts,  in  which  a  piece  of 
iron    forty-two   feet  long  by  twenty-five  wide   can  be  planed. 
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fflachine  is  produced  in  which  a  piece  of  iron  of  any  size, 
or  any  form  or  shape,  whether  circular,  angular,  or  what  not,  can 
be  planed.  His  improved  planer  consists  of  a  bed-piece  resting 
upon  leg^,  upon  which  is  fixed  a  "  shoe,"  so  called,  in  which  is 
a(\josted  a  "  sliding  ram/'  which  holds  at  its  head  the  cutting 
tool.  This  ram  is  made  to  move  forward  by  eccentric  machinery, 
of  the  crank-motion  kind,  carrying  the  tool  over  the  work  to  bo 
planed,  instead  of  the  work  being  carried  under  the  stationary  cut- 
ting tool,  as  in  the  old  form.  By  this  improved  method  the  desir- 
able end  is  gained  of  causing  the  cutting  tool,  after  it  has  accom- 
plished its  work,  or  gone  as  far  as  it  can  reach,  to  return  suddenly 
to  its  original  position,  thus  saving  about  forty  per  cent,  of  tho 
time  heretofore  occupied  in  planing  a  given  piece  of  iron. 

The  inventor  has  also  added  a  device  by  which  the  stroke  of 
the  cutting  tool  can  be  made  long  or  short,  or  light  or  heavy,  at 
the  option  of  the  operator  who  guides  it,  and  this  while  the  ma* 
ctuoe  is  in  operation,  no  time  being  thus  lost  in  a4justing  the  tool. 
By  this  improvement,  any  portion  of  a  piece  of  iron  requiring  to  ' 
be  planed  can  be  subjected  to  the  action  pf  the  tool,  while  an- 
other portion  of  the  same  piece  may  be  left  untouched.  The 
machine  is  also  automatic,  and  may  be  left  to  do  any  regular  piece 
of  work  itself,  without  any  fear  of  its  making  a  mistake. 

To  the  side  of  the  bed-plate  is  fixed  a  sliding  tabic  upon  which  the 
piece  of  iron  to  be  planed  is  placed,  and  which  gradually  moves  by 
regulated  machinery  so  as  to  push  the  piece  to  be  planed  sidewise 
under  the  cutting  tool.  By  a  device  of  cogs  and  a  table  crank, 
invented  by  him,  this  sliding  table  is  rapidly  put  back  to  its 
starting-point,  after  having  once  run  to  its  end  along  the  bed- 
piece,  thus  again  saving  a  large  proportion  of  time. 

The  machine  is  also  supplied  with  a  most  ingenious,  though 
seemingly  complicated  device,  by  which  what  is  called  the  "  down 
feed ''  is  efiected  automatically)  thus  saving  the  time  of  the  work- 
man and  securing  greater  evenness  in  the  work.  This  "  down 
feeder,"  or  "  angular  feeder,"  as  it  is  also  called,  is  automatic  at 
any  point  or  angle.  The  side  sliding  table,  on  which  the  work  is 
placed,  is  moved  up  and  down,  to  suit  the  work  to  be  planed,  by 
a  perpendicular  screw  operating  in  a  novel  way,  by  which  much 
time  is  saved  to  the  workman. 

The  machine  is,  in  short,  one  of  the  most  noticeable  triumphs 
of  invention  in  the  department  of  constructive  machinery,  and 
being  controlled  by  Messrs.  Wood,  Light  &  Co.,  gives  them  great 

40 


ented  improve- 
y  this  firm,  by 
tting  tool  when 
weanng  of  the 
the  same  time 
ate  and  smooth 

e  operation  of 
t.  With  these 
h  of  the  stroke 
on,  whereas  to 
d  the  stopping 
his  slotting  roa- 
ichine  shop,  it 
planing  at  any 
T  example,  the 
surface  curves, 
and  edges. 


r 


ASBICDLTUBAL  HANS   IMPLEMSNTS. 


amowonoR'  or  Juxswxtmx  imro  aohvumuu.  — 


TtOH.  —  THE   UFROTXmOrTt   MAoa   Dl  TBMM.  —  THB   AUBUBX  UAXUWACnnt- 
mo  GOHPUTT. — THE  TAKIBIT  OF  IHBIB  WUtBO.  —  THBiK  BDNITHS  rAOtli- 

tms.  —  nooKM  or  KTrHK  KAsnia.  —  socsn  hoh  aid  etb  bobs. 
—  BOOKS  Am  roKKi  or  au.  ■!»»•.  —  mAin.  —  woodbm  A«siciii.TnAb 
-POTATO  niooKU.— MUsoB  BnABuuMBMT  nmtwTOBK. 
OBKB.  —  THB  sn»n  or  thus  bvubxm.  —  thb 


Tbb  importance  of  the  muiii&etare  of  i^cuharftl  irapl«ineiita 
is  this  country  is  too  evident  to  be  insisted  upon  here.  Despite, 
too,  the  application  of  machinery  to  agricalton,  there  b,  and  moat 
probably  almya  will  be,  a  ncceerity  for  performing  many  of  the 
operations  by  hand,  and  the  preparation  of  the  implements  for 
doing  this  work  is  one  of  the  chief  indnstries  of  the  country.  In 
tliis  department  of  industry,  as  in  almost  every  otiier,  this  century 
has  been  marked  by  great  improvements  in  the  style  of  the  imple- 
ments used,  by  the  application  of  machineiy  to  the  process  of 
their  manufacture,  and  by  the  cbespeniag  of  tiieir  price,  resnltiag 
from  the  industrial  organisiation  of  the  business,  in  accordance 
with  the  new  demands  of  tJie  present  phase  of  oivilizatioii. 

One  of  the  chief  establishments  for  the  mann&ctnre  of  band 
agriculture  implements  in  the  United  8tates  is  the  Auburn  Mano- 
factaring  Company,  situated  at  AubuTn,  N.  Y.  Among  the  arti- 
cles they  manufacture,  the  following,  selected  from  their  price 
list,  will  give  an  idea  of  the  variety  of  tools  which  modem  inven- 
tion has  designed  for  facilitating  the  operationB  of  agriculture ; 
Qraia  scythes,  grass  scythes,  bush  or  bramble  scythes,  hay  knives, 
straw  knives,  western  com  knives,  manure  forks,  hay  and  straw 
toAa,  spading  forks,  socket  and  shank  hoes,  rakes,  potato  hooks, 
manore  drags,  potato  diggers,  weeding  hoes,  cast  steel  garden 
lakea,  planters'  eye  hoes,  etc.,  ets. 
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grindstones.  These  stones  are  one  foot  thick  and  seven  feet  ia 
diameter,  weighing  about  six  thousand  pounds  each,  and  are 
driven  at  the  rate  of  about  two  hundred  or  more  revolutions  in  a 
minute.  By  means  of  these  the  edges  are  ground  and  polished, 
while  the  backs  are  ground  in  a  machine,  in  order  to  insure  uni- 
formity of  work.  The  scythes  when  thus  fashioned  are  taken  to 
the  inspecting  room,  where  they  are  submitted  to  a  test  as  to  tern* 
per,  and  if  approved,  pass  to  the  polishing  room,  where,  upon 
emery  wheels,  they  are  polished  to  perfect  brightness. 

In  this  process  of  polishing,  a  great  variety  of  wheels  are 
employed,  differing  in  the  fineness  of  the  emery  used  accord- 
ing to  the  character  of  the  work  required.  The  scythes  when 
polished  are  painted,  as  the  case  may  be,  of  various  colors  —  red, 
green,  or  blue,  or  bronssed.  The  bronzing  is  done  on  the  high- 
est priced  scythes.  The  processes  of  manufacture  of  machetes, 
or  knives  for  cutting  sugar-cane,  and  of  com  and  straw  knives, 
are  substantially  the  same  as  those  in  making  scythes;  the 
varieties  in  the  various  forms  of  these  different  utensils,  by 
which  they  are  fitted  to  the  better  performance  of  the  work  to 
which  they  are  specially  designed,  necessitating  but  slight  dif- 
ferences in  the  process. 

The  com  knives  are  largely  used  in  the  West  —  Ohio,  Indiana, 
Illinois,  Iowa,  Missouri,  Kansas,  the  great  com  producing  states 
of  the  Union,  ordering  large  quantities  of  them.  Of  these  corn 
knives  there  are  four  varieties  made  by  the  Auburn  Manufac- 
turing Company,  while  of  the  hay  knives  there  are  five,  of  the  bush 
scythes  five,  and  of  the  grass  scythes  over  sixty.  The  scythes 
are  boxed,  or  strawed  —  that  is,  wound  up  in  ropes  of  straw 
—  for  market,  according  to  the  orders  for  them :  the  hay,  straw, 
and  corn  knife  handles  being  all  made  on  the  premises. 

In  making  socket  hoes,  the  steel  is  received  in  bars  from  the 
rolling  mill,  which  are  then  heated  and  put  under  a  press,  which 
strikes  off  a  ''  pattern,"  that  is,  enough  to  make  a  hoe  with  its 
shank.  To  the  shank  a  socket  is  afterwards  welded,  in  which  the 
handle  is  finally  fixed.  The  "  pattem  "  is  then  spread,  that  is,  is 
heated  and  hammered  under  a  trip  hammer  to  the  proper  width  for 
the  hoes.  Then,  heated  again  to  a  red  heat,  it  is  placed  under  the 
rollers,  controlled  by  screw  gauges,  and  pressed  into  the  proper 
thickness  and  depth.  The  plate  thus  spread  is  of  an  irregular 
form,  and  is  then  put  under  a  die,  of  the  size  of  the  hoe  to  be  made, 
and  by  one  stroke  its  edges  are  trimmed  evenly.     It  is  then  heated 
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again,  and  put  under  a  drop  with  concave  and  convex  dies,  and 
given,  by  a  blow,  the  required  concave.  It  is  then  hardened  by 
being  immersed  while  hot  in  whale  oil,  which  gives  it  the  trowel 
temper  desirable  in  this  class  of  goods.  The  hoes  are  then  prop- 
erly "  burred,'^  or,  as  this  term  indicates,  the  edges  at  the  place 
where  the  blade  unites  with  the  shank  are  cut  or  ground  away  even 
and  smooth.  This  process  is  performed  upon  a  wrought  iron 
wheel,  which  revolves  at  the  rate  of  two  thousand  revolutions  a 
minute.  Then  the  hoes  are  finished  by  being  ground  and  pol- 
ished. 

The  advantage  of  "pressing''  the  plate  between  rollers  is 
found  to  be,  that  this  process  gives  the  hoe  a  uniform,  smooth 
surface,  which  is  not  attainable  by  hammering.  It  is  also  found 
that  there  is  a  great  saving  in  the  material  in  thus  having  them  of 
uniform  thickness,  since  the  grinding  and  polishing  processes  are 
greatly  lessened,  and  a  gieat  saving  in  labor  is  thus  attained.  Be- 
sides this,  in  tempering,  — which  is  a  most  important  matter,  — 
plates  of  uniform  thickness  receive  a  more  even  temper  than  those 
of  unequal  thickness. 

Shank  hoes  are  made  by  the  same  process  as  socket  hoes. 
The  only  difference  being  in  the  omission  of  the  socket.  The 
hoes  are  then  handled  and  made  ready  for  market.  The  handles 
are  made  of  second  growth  white  ash.  The  Auburn  Manufacturing 
Company  makes  all  the  handles  for  its  implements,  with  the  excep- 
tion of  some  three  hundred  thousand  a  year  with  which  they  ar« 
supplied  by  handle  makers. 

Eye  hoes  are  such  as  have  an  eye  for  the  reception  of  the  han- 
dle. They  are  also  generally  called  "  Planter's  hoes,"  from  the 
fact  that  the  chief  market  for  them  has  been  in  the  South  and 
South-west,  for  use  on  the  plantations.  The  eyes  are  made  by 
the  old  process  of  "  drawing  out,"  and  welding  by  hand.  The 
blades  are,  however,  trip-hammered,  and  rolled  by  a  process  simi- 
lar to  that  used  for  the  socket  hoe.  The  blades  of  eye  hoes  are 
not  usually  made  entirely  of  steel.  The  "  pattern "  of  iron  is 
"laid"  with  a  hammered  steel  blade,  thus  giving  strength  and 
sharp  edges. 

Potato  hooks,  manure,  hay,  straw,  and  sluice  forks  (these  last 

being  used  for  cleaning  out  the '  sluices  and  other  work  in  gold 

mining),  spading  forks,  and  other  kinds,   are  manufactured  also 

V  the   Auburn  Manufacturing  Company  in  larger  variety  than  by 

i  y  other  establishment  in  the  country. 
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Forks  are  made  of  steel,  cut  from  the  bar  into  pieces  of  suit- 
able length,  which  are  then  heated  to  red  heat,  and  "shanked,"  and 
"  split/'  and  "  turned  out "  under  a  machine  of  ingenious  construc- 
tion, which  roughly  shapes  out  the  fork,  giving  it  as  many  crude 
"  tines  "  or  prongs  as  are  required.  The  use  of  this  machine  se- 
cures a  saving  of  at  least  fifty  per  cent,  of  labor  cuid  fuel  over  the 
old  process.  The  tines  are  then  drawn  out  by  trip  hammers,  the 
faces  of  which  are  dies  of  the  requisite  shape  and  size.  Its  out- 
ward shape  is  then  given  to  the  fork,  and  it  is  heated  in  an 
oven  80  constructed  that  the  heat  is  only  imparted  to  the  steel, 
while  the  effect  of  the  vapor  of  sulphur,  which  is  injurious  to  the 
steel,  is  avoided.  This  is  a  great  improvement  over  the  old 
method  of  laying  the  tines  on  the  bed  of  coals.  The  furnace  is 
divided  from  the  oven  by  fire  brick.  Then  the  forks  are  put  through 
the  "  formers/'  which  give  them  the  required  shape,  and  while 
still  hot,  are  immersed  in  whale  oil,  and  afterwards  tempered  in 
a  composition  of  melted  lead  and  tin.  They  are  then  ready  to  be 
polished,  handled,  and  prepared  for  market. 

The  Auburn  Manufacturing  Company  makes  also  all  the  ferrules 
used,  and  also  all  the  dies  for  all  classes  and  kinds  of  its  work, 
as  well  as  all  its  smaller  machinery.  The  steel  garden  and  lawn 
rakes  are  made  by  processes  similar  to  those  by  which  the  forks 
are  made.  The  rakes  of  their  manufacture  can  be  seen  in  use 
at  the  Central  Park  in  New  York  city. 

The  wood  implements  consist  of  a  general  assortment  of  grain 
cradles,  scythe  snaths,  hand  rakes,  and  other  agricultural  uten- 
sils of  this  material.  Another  ingenious  implement  which  is 
manufactured  by  the  Auburn  Manufacturing  Company  is  a  potato 
digger.  This  implement  is  arranged  with  a  sort  of  movable 
arm  to  serve  as  a  fulcrum,  and  the  potatoes  in  the  hill  are  at 
one  operation  raised  from  the  dirt,  and  brought  out  from  the 
ground  clean  and  together.  Though  very  efficacious  in  its 
working,  yet  the  cost  of  manufacturing  them  prevents  such  an  ex- 
tended sale  as  would  justify  their  production  in  large  numbers,  so 
that  they  are  made  only  for  those  wht)  specially  desire  them,  and 
are  not  one  of  the  staple  articles  of  thefr  manufacture. 

The  branch  establishment  of  the  Auburn  Manufacturing  Com- 
pany, for  the  sale  of  goods  they  make,  is  at  65  Beekman  Street, 
New  York  city,  where  a  large  stock  to  supply  the  demand  is  con- 
stantly on  hand,  and  which  is  well  worth  a  visit,  as  a  museum  for 
the  display  of  agricultural  implements,  by  those  interested. 
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The  lande  of  the  Aubnm  Manufacturing  Company  compnae 
thirteen  acres,  three  of  which  are  covered  with  tlie  bnildiogs 
iieceeBary  for  canning  on  their  operatione.  Their  water  power  is 
ample  and  Dever-failing,  their  capital  is  three  hundred  tiiouaand 
dollars,  and  their  situation  gives  them  all  tiie  requisite  railroad 
facilities  for  transportation.  Their  storehouse  is  a  large  three-story 
brick  building,  in  which  at  times  are  stored  vast  qnautitieB  of 
their  wares,  in  as  great  variety  as  can  be  fbnnd  in  any  manufitc- 
turing  establishment  in  the  United  States.  Another  building  is 
their  house  for  the  storage  of  the  wooden  portion  of  liieir  wares, 
with  capacity  for  containing  three  hundred  thonsuid  handles  at  a 
time.  These  handles  are  kept  on  hand  for  several  months  before 
being  used,  in  oi-der  to  thorouglily  season  them. 

The  goods  of  the  Auburn  Manufacturing  Company  are  distrib- 
uted all  over  the  country,  going  into  all  the  states,  east,  west, 
north,  and  sonth,  and  also  abroad  to  Soutb  America,  New  Zea- 
land, Australia,  and  even  to  Europe.  A  portion  of  the  rough  ma- 
terial comes  from  England,  and  is  retnmed  to  that  country  worked 
into  various  agricultural  implements.  The  reputation  of  the  wares 
made  by  the  Auhum  Manufacturing  Company,  which  has  led  to 
their  world-wide  use,  has  been  gained  by  the  conscientians  care 
exercised  in  their  manufacture,  and  the  scrupulous  exactness  with 
which  every  single  article  of  their  manufacture  is  inspected  before 
it  is  allowed  to  go  out  into  the  market. 

Their  annual  product  of  "  hand  tools "  is  the  lai^^est  in  tbe 
Unitod  States,  and  probably  the  greatest  in  variety  and  quantity 
of  any  factory  in  the  world.  At  all  the  agricultural  fairs,  through- 
out the  country,  where  specimens  of  their  goods  have  been  exhib- 
ited, the  first  premiums  have  been  awarded  them ;  and  a  more  sig- 
nificant proof  of  their  superiority  in  every  respect  is  the  fact,  that 
intelligent  and  discriminating  farmers  and  gardeners  have,  by 
"  word  and  deed,"  invariably  given  the  goods  their  unqaalified 
approval. 


The  modem  faebion  of  boots  and  eboea  necessitates  the  making 
of  lasts,  as  the  farm  upon  which  the  boot  or  shoe  is  modelled,  and 
its  shape  given  it.  With  the  use  of  sandals  among  the  nations 
of  antiquity,  the  coverings  of  the  feet  were  much  simpler  con- 
structions than  those  now  used.  The  material  of  the  sandal,  being 
of  cloth  or  soft  leather,  required  the  use  of  a  last  to  shape  it 
on  no  more  than  the  moccasine  made  by  the  Indians  of  this  coun- 
try  required  such  an  appliance.  With  the  introduction,  however, 
of  the  shoe,  made  of  leather,  with  solee  made  of  the  same,  the 
seams  needed  for  uniting  them  together  required  that  the  material 
should  be  supported  in  place  upon  some  substance  sufBciently 
hard  to  allow  its  being  easily  sewed.  Our  lady  readers  who  per- 
form  the  good  housewife's  duty  of  darning  the  stockings  of  the 
good  man  and  the  children,  will  recognize  from  the  small  gourd, 
or  other  appliance,  which  is  so  convenient  to  place  inside  of  the 
sock,  the  necessity  of  having  a  last  to  perform  the  same  ofSce  in 
shoe  making. 

Our  term  last  comes  to  us  from  the  Anglo-Saxon  laest,  which 
was  allied  with  the  same  word,  meaning  a  track,  or  footstep,  and 
from  the  original  of  which  is  derived  the  Icelandic  word  lyate,  a 
shoe.  They  were  at  first,  and  have  been  until  within  quite  a  few 
years,  made  entirely  by  band.  In  the  various  fashions  for  shoes 
which  have  arisen  since  their  introduction,  the  lasts  upon  which 
(699) 
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they  were  made  have;  of  course,  varied  with  them.  The  long, 
pointed  shoes  of  the  middle  ages,  like  the  similar  but  more  moder- 
ate fashion  which  prevailed  in  this  country  a  few  years  ago,  were 
probably  designed  by  some  enthasiattic  last  maker  who  had  an 
ideal  of  what  the  human  foot  should  be,  which  he  had  evolved 
from  the  depths  of  his  interior  consdousnesB,  without  consulting 
the  facts  in  his  own  or  his  neighbor's  feet. 

The  style  and  fashion  of  the  shoe  depend  chiefly  upon  the  shape 
and  form  of  the  last,  and  the  designer  of  this  should  have  a  knowl- 
edge of  the  anatomy  of  the  foot,  of  the  play  of  its  various  parts 
in  walking,  and  of  the  necessary  conditions  to  make  a  shoe  at 
once  a  protection,  a  comfort,  aijd  an  aid  in  using  the  feet.  While 
lasts  were  made  by  hand  entirely,  each  last  in  itself  called  for  the 
display  of  these  qualities  in  the  maker,  and  the  careful  accuracy 
with  which  the  model  should  be  followed  in  working  by  hand, 
made  only  the  most  competent  workmen  fit  for  this  work.  When 
it  is  remembered  by  any  one  who  has  ever  suffered  the  torture  of 
wearing  a  boot  or  shoe  which  pinched  in  some  spot,  which  did  not 
fit,  but  seemed  as  though  it  was  intended  for  some  one  else,  that 
the  fault  lay  with  the  defective  character  of  the  last  upon  which 
the  shoe  was  made,  the  importance  of  the  last  maker  will  be  fully 
recognized. 

The  application  of  machinery  to  the  manufacture  of  lasts  begran 
with  the  invention  of  the  lathe  for  turning  irregular  forms.  The 
first  machine  of  this  kind  was  invented  by  Thomas  Blanchard,  a 
distinguished  American  inventor.  Early  in  this  century,  being 
engaged  in  the  Springfield  armory,  he  invented  a  machine  for  turn- 
ing gun  barrels,  and  afterwards  another  for  turning  gun  stocks. 
The  idea  of  thus  turning  irregular  forms  was  soon  applied  to  the 
manufacture  of  lasts ;  and  now  they  are  all  produced  by  machinery, 
with  the  greater  advantage  of  securing  the  most  perfect  accuracy 
and  uniformity. 

Lasts  are  made  of  rock,  or  hard,  maple  wood.  All  other  woods, 
except  persimmon,  are  either  too  soft,  or  not  sufficiently  tough. 
Walnut  would  be  tough  enough,  but  not  soft  enough ;  black  wal- 
nut too  open  in  its  grain ;  ash  is  not  hard  enough.  The  maple 
wood  is  chiefly  furnished  from  New  Hampshire.  It  comes  into 
the  market  in  blocks,  prepared  for  this  purpose,  and  averaging 
about  twelve  inches  in  length  and  five  inches  through  both  thick- 
nesses. A  cord  will  make  on  the  average  about  ^ve  hundred  pairs 
of  lasts.     Many  hundred  cords  are  yearly  consumed  in  Massachu- 
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aettB  a]oae  for  making  lasts.  On  a  singifl  nwchinei  an  average 
of  ibnr  handred  pain  are  made  in  a  week,  or  Berenty  pain  in  a 
daj. 

The  wood  ia  fint  Masoned,  which  requires  at  least  two  yean, 
and  is  very  important,  eince  the  valae  of  a  last  depends  in  a  great 
meaanre  upon  the  correct  seasoning.  This  process  consiata  in 
piling  up  the  blocks,  under  cover,  and  letting  them  dry  there  natnrat 
ly.  Any  application  of  artificial  heat,  snch  as  kiln-drying",  wonld 
oaose  thd  wood  to  crack,  and  besides  would  deatroy  ita  life.  When 
properly  seasoned,  the  blocks  are  put  into  a  machine  for  turning 
irregular  forms.  This  machine  is  a  oomplioated  afiair,  which  may 
be  thus  brieSy  described ;  A  wheel  about  ten  inches  in  diameter, 
and  called  a  "cutter4cniib,"  is  arranged  with  four  curved  knives 
fixed  on  its  periphery.  This  is  hung  on  an  axle,  and  supported 
by  an  iron  frame,  which  also  sapports  the  other  portions  of  the 
machinery.  This  cutter-knife  is  attatdied  by  its  axle  to  a  guide  or 
model  wheel.  A  swing  fhime  is  snapended  before  the  wheels,  into 
one  portion  of  whioh,  held  by  dogs,  ie  fixed  the  Uock  to  be  tsnied, 
infroDtof  the cutter^wheel. 
On  another  portion  of 
this  swing  frame  is  placed 
the  "model,"  that  is,  a 
perfectly  shaped  last  of 
the  style  into  which  it  is 
intended  to  turn  the  block. 
Tiiis  model  is  placed  in 
front  of  the  model  wheel. 

( The  better  to  elucidate 
to  the  reader's  understand- 
ing  the  turning  machine  for 
lasts,  we  introduce  the  ac- 
companying engraving  of  a 
machine  mode  by  Gilman  & 
Townsend,  of  SpringReld, 
Vt.,  whose  machines  are 
used  in  the  chief  laetmanu- 
ftctory  of  this  country — ■ 
that  of  Hr.  Samuel  Haw- 
hinney — alluded  to  in  tiie 
last  p^es  of  this  article.) 

The  machine  is  then  set  in  motdon,  when  the  Uook  fiillB  agaiiut 
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g^De,  npon  which  is  then  sifted  b  floor  mode  of  pnlTerised  qnuti, 
which  is  mostly  obtained  in  the  Qreen  Moontains,  and  is  grouud 
ap  in  mills.  A  barrel  of  this  pulverized  qnarts  brings  in  market 
about  ten  dollars. 

When  polished,  the  lasts  are  washed  in  a  liquid  preparation,  the 
basis  of  which  is  linseed  oil,  and  which  serves  to  preserve  the 
last,  and  make  it  easier  to  pull  it  out  from  the  shoe,  besides  giviug 
it  a  more  finished  appearance.  The  lasts  are  packed  for  market 
in  bags,  about  twenty  pairs  filling  a  bag. 

The  great  skill  in  lart  making  lies  in  the  modelling,  which  is 
properly  the  first  process,  as  all  lasts  are  made  alter  a  model.  Very 
few  artists  are  competent  to  make  a  good  model.  The  nicest 
aense  of  form,  an  accurate  knowledge  of  the  anatomy  of  the  foot, 
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and  good  judgment  about  the  bearing  of  the  shoe  upon  the  parts 
of  the  foot,  when  made  upon  a  given  general  shape  of  the  last,  is 
necessary  in  the  modeller.  Perhaps,  however,  the  greatest  task 
of  the  modeller  is  to  suit  the  oapricea  of  foshion,  and  the  fancies 
of  the  difiereat  manufactureiB,  while  adapting  the  last  at  the  same 
time  to  the  foot.  There  is  a  constant  tendency  to  change  in  the 
shape  of  the  shoe,  and  consequently  of  the  last.  The  variations 
in  the  shape  are  innumerable,  changes  taking  place  daily.  In  &ct, 
the  last  maker  has  much  to  do  with  the  fashion  of  the  shoe,  la 
New  England  aoythlng  which  is  extreme  is  generally  here,  as  else- 
where, fashionable. 

The   leading  manufactorer  of  lasts  in  the  United  States  is  Mr. 
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Samuel  Mawhinney,  whose  eetablisbment  is  in  Worcester,  Mass. 
Ue  learned  hie  trade  iu  BoetuD,  and  has  been  engagf^d  in  the 
busiuesB  some  twenty-eight  years.  Mr.  Mawhinuey's  establish  ment 
IB  the  largest  in  the  country,  and  was  built  by  him  specially 
for  carrying  on  his  business,  which  is  divided  into  different 
departments,  and  provided  with  the  best  machinery,  imd  every 
appliance  for  securing  the  best  results  in  his  specialty.  TIic 
facilities  of  tiie  establishment  enable  Mr.  Mawhinney  to  re- 
spond at  once  to  any  order  made  upon  him  in  this  line  of  manu- 
facture without  delay,  and  with  the  certainty  of  furnishing  perfect 
work.  Id  the  business  of  last  making  two  things  specially  con- 
spire for  success  —  the  utmost  perseverance  and  conscientious 
dealing.  It  is  impossible  to  win  such  a  reputation  as  Mr.  Maw- 
hinney has  secured  without  exercising  the  most  scrupulous  care 
that  not  a  single  last  shall  leave  his  hands  without  being  sub- 
jected to  the  closest  scrutiny  of  inspection,  ftod  pronounced  per- 
fect. The  wood  used  mast  be  properly  seasoned,  and  the  work 
skilfully  done,  else  the  last  wiQ  be  fbond  imperfect  in  the  custom- 
er's hands,  either  sooner  or  later. 

Mr.  Mawhinney's  lasts  are  in  demand  throaghoot  the  New  Eng- 
land and  Western  States,  as  well  as  largely  in  the  South.  An 
average  of  four  hundred  models  ore  made  in  his  establishment  an- 
nually, at  a  large  cost,  and  for  which  there  is  no  direct  return,  but 
has  to  be  considered  as  so  much  capital  sunk. 


GUNPOWDER. 

)  apsoDiATtOM.  —  MUX  nac—BT  whom  was  aovrowDKi  »• 
TcmiD?— BcawARTE.— ■Acov.  — coKFOMTio*  OF  onrpowDBB.  —  rao- 
csas  o*  KAHcrACTnsK.  —  bow  powintK  la  THTId.  —  MXja.t  nMbsr  0# 
roWD**  NMOHO  JM  ran  oommt.'-wmmtmn  coxsitiok  of  yarn  mmtf 
xufl. — on  fear's  «trapowi>Ka  woku> 

It  U  generally  snppoied  tlwt  the  GhioeM  had  some  knowledge 
of  gunpowder  at  a  verj  early  period,  some  eay  two  bandied  jeuv 
or  more  before  the  CbriBtian  era.  It  u  in&rred  from  etatementi 
in  ancient  historieB  that  the  HiadooB  had  disoovered  some  ezplo- 
sire  aubetauce  which  they  used  to  defend  tbemeelree  against  tfaeir 
enemies.  In  on  account  relating  to  the  expedition  of  Alexoodpr 
the  Great  into  India,  H  is  (bought  he  avoided  eertoia  places  or 
peoples  because  of  their  use  of  this  strange  fire  —  "for  they 
come  not  out  to  figbt  those  who  attack  them ;  bat  those  holy  men, 
beloved  of  the  gods,  overthrow  their  enemies  with  tempests  and 
thunderbolts  shot  from  their  walls."  Others  observe  that  the 
knowledge  of  gunpowder  appears  to  be  coeval  with  the  most  di»- 
tant  historic  events  relating  to  China  and  India.  In  China  it  hai 
for  ages  been  applied  to  asefhl  parpoBes,  as  blasting  rocks,  etc., 
and  in  the  mannfocture  of  Sre-works }  although  it  has  not  in  ear- 
lier times  been  directed  throng  stJrong  metallio  tubes  for  the  pro- 
pulsion of  solid  bodies,  as  the  Europeans  used  it  soon  after  its 
discovery.  It  is  thought  that  the  Arabs,  by  their  intercourse  with 
China  or  India,  became  acquainted  with  this  material,  and  that 
tlioy  communicated  their  knowledge  of  it  to  the  Greeks.  It  is 
thought  by  some  that  with  this  knowledge  originated  the  cele* 
brated  Oreek  fire,  which  enabled  those  who  possessed  the  secret  of 
its  compositioo  to  gain  so  oiaay  victories.  Whatever  may  have 
been  its  composition,  Coustanlinople  was  twice  delivered  from  its 
besieging  enemiea  by  the  novels,  the  terrors,  and  the  real  efficacy 
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lade  a  more  perfect  combination,  which  is  snbetaoliaDj  that  of 
to  present  time.  Different  nations,  apparency  without  oonununi- 
ation  with  each  other,  haye  long  been  in  the  habit  of  using  very 
early  the  best  proportions  of  the  three  iogredients,  yiz.  :  in 
Qke  manufacture  of  every  one  hundred  pounds  of  gunpowder  there 
re  seventy-seven  and  one  half  pounds  of  saltpetre ;  sulphur,  ten 
nd  one  half  pounds ;  charcoal,  sixteen  pounds ;  which  together 
qual  one  hundred  and  four  pounds,  the  extra  four  pounds  being 
Uowed  for  waste.  For  blasting  purposes,  a  cheaper  and  more 
flScient  powder  is  preferred,  of  which  saltpetre  forms  sixty-five, 
alphur  twenty,  and  charcoal  fifteen  per  cent.  Powder  of  this 
ombination  is  not  so  quick  in  its  explosion  as  the  other  kinds,  but 
;  is  more  •efficient  for  the  ^service  to  which  it  is  applied.  This 
owder  also  is  made  of  veiy  ooarae  grain,  in  order  to  increase  the 
ime  in  exploding. 

The  ingredients  in  the  composition  of  gunpowder  should  be  of 
ie  greatest  attainable  purity.  Saltpetre,  as  it  is  usually  found,  is 
nfit  for  immediate  use,  being  united  with  impurities  which  prevent 
tie  close  contact  and  combination  of  the  other  ingredients.  It  is 
9fined  by  solution  in  an  equal  weight  of  spring  or  river  water, 
rhich  is  raised  to  a  boiling  heat;  the  solution  is  Uien  strained,  and 
rystallized  in  copper  pans.  It  is  then  refined  a  second  time,  in  a 
imilar  manner,  after  which  the  water  is  expelled  by  fusion,  and  the 
itre  assumes  a  delicate,  white  appearance.  The  sulphur  is  refined 
y  fusing  in  gun-metal  pots,  and  skimming  off  the  impurities.  The 
uality  and  value  of  gunpowder  are  very  seriously  affected  by  the 
uality  of  the  charcoal  used  in  its  manufacture.  The  kind  of 
rood  employed,  and  the  mode  of  preparing  the  charcoal,  will  vaiy 
!ie  character  of  the  powder.  Woods  which  give  a  hard,  flinty 
oal  are  objectionable ;  the  coal  should  rather  be  soft,  firee  from  any 
Ktraneous  particles,  so  as  not  to  scratch  polished  metal,  and  give 
nt  no  smoke  when  burning.  Whatever  woods  are  employed,  they 
re  first  stripped  of  their  bark,  and  instead  of  being  burned  in 
tml  pits,  they  are  prepared  in  iron  cylinders. 

The  kinds  of  wood  generally  used  jaie  black  alder,  black  dog^ 
nood,  and  wilbw.  In  France,  the  alder  is  exclusively  used,  the 
mailer  branches  bei^g  preferred.  In  £ogland,  black  dog-wood  is 
sad  for  the  manufiEu^ure  of  sporting  powder,  while  the  govern- 
lent  eatablishmeats  use  only  alder  and  willow.  In  the  yidnitj 
f  powder  mills  in  the  United  States  the  willow  is  large^  cnlti* 
ated ;  it  is  of  rapid  growth,  and  by  firequent  cutting,  the«bootsare 
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lar  pieces  of  lignum-^t®,  about  two  inchei  thick,  and  six  inches 
in  diameter,  wMch,  by  the  motion  given  to  the  frame,  rub  and 
grind  the  powder  until  small  enough  to  pass  through  the  holes. 
It  is  then  received  into  hair-cloth  sieves,  by  which  the  grained 
powder  is  separated  from  the  dust.  The  next  step  in  the  process 
is  called  glazing,  which  is  accomplished  by  placing  the  gunpowder 
in  a  canvas  cylinder,  or  large  cask,  which  is  made  to  revolve  forty 
times  each  minute^  and  by  the  rubbing  of  the  grains  against  each 
other,  the  angular  points  are  broken  off,  and  the  grains  acquire 
.roundness,  as  well  as  smoothness  and  polish  of  Bwehce.  This  lat- 
ter quality,  or  appearance,  is  sometimes  .fraudulently  imparted  Iqr 
putting  into  the  glazing  barrel  a  small  quantity  of  powdered  Uack- 
lead.  Pressing  and  glazing  are  of  great  importance  in  the  manu- 
fiu^ture  of  gunpowder,  since  by  pressing  an  equal  degree  of  den- 
sity is  given  to  the  grains,  and  by  glazing,  the  powder  is  less  liable 
.to  absorb  moisture,  or  produce  dust  by  the  riiaking  and  friction 
caused  by  transportation.  After  glazing,  the  gunpowder  is  thor- 
oughly dried  at  a  temperature  of  150^  ;  this  is  done  by  raising  the 
temperature  of  the  drying^room  by  means  of  currents  of  hot  air, 
or  by  steam  pipes. 

The  quality  of  gunpowder  may  be  tested  by  its  not  being  easily 
crushed  in  the  fingers,  nor  readily  soiling  them ;  also  by  placing 
two  small  parcels  on  clean  white  paper,  three  or  four  inches  apart ; 
then  fire  one  of  these  parcels ;  if  tlie  paper  is  free  from  white 
specks,  and  not  burned  into  holes,  and  if  no  sparks  flying  from  it 
-Ignite  the  other  contiguous  parcel,  the  powder  is  very  good ;  if 
these  tests  fail,  the  ingredients  are  badly  mixed  or  impure.  The 
-strength  of  gunpowder  is  tested  by  an  Sprouvette,  which  is  a  small, 
strong  barrel,  in  which  a  given  amount  of  powder  is  fired,  and  its 
projectile  force  is  measured  by  the  action  exerted  on  a  spring  or  a 
great  weight.  Count  Rumford  confined  twenty-eight  grains  of 
gunpowder  in  a  cylindrical  space,  which  it  just  filled,  and  upon 
being  fired  it  tore  asunder  a  piece  of  iron  which  would  have  re- 
sisted a  strain  of  four  hundred  thousand  pounds.  /A  mortar  was 
loaded  with  one  twentieth  of  an  ounce  of  powder,  and  upon  it  was 
placed  a  24-pound  cannon,  weighing  over  eight  thousand  pounds ; 
when  the  charge  was  fired,  the  mortar  burst  with  a  tremendous 
explosion,  and  lifted  up  the  enormous  weight. 
.  The  manufitcturo  of  gunpowder  has  become  .one  of  the  Terily 
*'  great  industries  "  of  the  United  States,  the  business  amounting 
'Hty  many  millions  of  dollars  a  year.    The  lepresentatiye  or  leading 
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dred  and  fifty-eight  feet  by  ninety-nz  feet,  with  i^mpla  q^idianoef 
for  supplyiDg  all  the  nitre  required  for  the  fabrication  of  powder, 
and  also  considerable  quantities  for  the  market*  for  such  purposes 
as  require  an  article  chemically  pure.  In  proximity  to  the  Beft- 
neiy  are  large  warehouses  for  the  ston^  of  saltpetre. 

The  Charring  Houses  for  the  preparation  of  charcoal,  three  in 
number,  are  capable  of  furnishing  aU  the  coal  required  for  the 
mills,  the  wood  being  stored  and  seasoned  in  extensive  buildingf 

The  firm  have  two  shipping  points,  one  on  the  Biver  Delaware, 
with  magazines,  and  a  wharf  at  which  large  vessels  can  lie,  the 
other  on  the  Christiana  Creek,  with  ample  wharfage  for  coasters, 
and  for  landing  coal,  wood,  etc.  They  have  also  a  station  and 
siding  for  the  works  on  the  Wilmington  and  Reading  Railroad, 
which  passes  through  the  property,  intersecting  the  Pennsylvania 
Railroad  at  Coatesville,  and  uniting  with  the  Philadelphia  and 
Beading  Railroad  at  Birdsboro'.  A  passengef  railway  has  been 
jestablished  between  the  city  of  Wilmington  and  the  property  of 
the  Messrs.  Du  Pont. 

Attached  to  the  powder  works  are  extensive  machine  and  mill* 
Wright  shops,  where  all  repairs  are  made,  and  most  of  the  machi- 
nery is  built ;  also  a  saw  mill,  planing  mill,  carpenter  and  black- 
smith shops,  and  capacious  buildings  for  the  manufacture  of 
wooden  and  metallic  kegs  and  barrels,  and  of  powder  canisters. 
Bailroad  tracks  are  laid  through  the  powder  works,  and  the  bulk 
of  the  transportation  of  powder,  in  its  various  stages  of  manufao. 
tnre,  is  done  in  cars  drawn  by  horses ;  and  the  transportation  to 
and  from  tide-water  and  railroad  stations  is  done  in  wagons  by 
horses  and  mules,  of  which  the  fijm  have  over  one  hundred  at 
their  Delaware  and  Pennsylvania  mills. 

Besides  the  powder  mills,  the  firm  own  over  two  thousand  five 
hundred  acres  of  land,  that  stretch  for  a  distance  of  three  miles  on 
both  sides  of  the  stream,  and  on  this  property  there  are  three 
woollen  mills,  a  cotton  mill,  a  merchants'  and  grist  mill,  and  a 
population  of  nearly  four  thousand  persons. 

The  aggregate  fall  of  the  various  water  powers  of  the  firm  on 
the  Brandywine,  including  two  which  ^e  yet  unimproved,  is 
ninety-one  feet. 

The  farms  attached  to  the  worin  are  in  a  Ugh  state  of  cultiva- 
tion, and  the  roads  are  all  macadamized  for  ease  of  transportation. 
The  buildings  on  the  estate  are  mostly  of  stone,  and  very  substan^ 
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IBM  JMFORTAVCB  OF  THB  EXPBSM  BUSOrUS.— ▲  BSX-BIVl  GOMPABBD  TO  AM 
OYSTBR-BED.  —  WILLIAM  V.  HARVDBN  THB  TIBST  BXPRBSA  MB88BH0BB.  -^  BIB 
FIRST  TBIP  FROM  BOSTON  TO  NEW  TOBK.  —  THB  ADAMS  BZPBBS8.  —  OTHBB 
LIHES.  —  THB  WB8TBRB  UMBS.  "  THB^  ADAMS  BXFRBSS  COMFABT.  —  THB  OAF> 
TTAL  nr  THB  BXFRBSS  BUSINB8S.  ^  THB  BXTBM8IOB  OF  TMB  B0S1BB8B.  —  THB 
**  0.  O.  D.**  FLAN.  —  MOBBY  OOLLBCTIOB.  —  ITS  INFLUBNCB  OB  BBCHABOB.  — 
THE  SYSTEM  FUBSUED  IN  THB  BUSINESS.  —  THB  BZPBKSS  DUBIBO  THB  LATB 
CIVIL  WAR.  —  ITS  AID  TO  THB  SANITABT  COMMISSION.  —  THB  TBNDBXOT  OF 
MONOPOLIES  TO  COMBINE.  —  INSTANCES  FBOM  OTHBB  IMFBOTBD  SOCIAL 
METHODS.  — THB  POST-OFFICB  AS  A  BASIS  FOB  THB  BY  PRESS.  — COBSIDBBA- 
TIONS  FOR  AND  AOAIN8T  THIS  CHANGE. 


One  of  tbc  most  important  advances  of  our  modem  ciYilizatioii 
\B  the  establishment  of  tlie  express  business,  while  the  rapidity 
MTith  which  it  has  attained  its  present  development  shows  the  in- 
creased activity  of  the  social  forces  of  to-day  compared  with  those 
iu  the  world  less  than  two  generations  ago.  The  activity  and  cir- 
culation of  our  modem  life  compare  with  that  of  the  last  century 
somewhat  as  the  busy  movement  of  a  bee-hive,  where  each  mem- 
[>er  is  actively  at  work  with  his  allotted  task,  coming  and  going  in 
search  of  tlie  material  he  needs  for  adding  to  the  stores  of  the 
community,  compares  with  an  oyster-bed,  where,  rooted  to  the  soil, 
suable  to  move  about  in  search  of  what  they  need,  the  bivalves 
irait  with  open  shells,  trusting  that  at  the  rising  tide  fortune  may 
>ring  them  the  food  they  want.  In  the  one  there  are  concert  of 
iction,  mutual  interdependence,  and  mutual  assistance;  in  the 
>thor  a  monotony  of  sluggishness,  and  isolation  instead  of  union. 

It  is  almost  impossible  to  realize  at  present  how  the  generation 
yefore  ours  managed  to  do  without  expresses.  The  difficulty  in 
ixe  way  of  promptly  and  easily  circulating  small  packages  was,  of 
^urse,  an  insuperable  obstacle  in  the  way  of  much  of  the  activity 
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of  our  present  commercial  and  social  relations ;  and  as  a  necessary 
adjunct  to  the  railroad  and  the  steamboat  the  express  came  into 
existence.  Yet  it  is  singular  that  the  steamboat  and  the  raOroad 
had  been  so  long  in  operation  before  the  idea  of  the  express  origi- 
nated. 

In  1839  William  F.  Harnden,  of  Boston,  at  the  suggestion  of 
some  of  his  friends,  advertised  in  the  papers  that  he  would  make 
regular  trips,  as  a  messenger,  between  Bostop  and  New  York,  by 
the  Providence  Railroad,  and  the  steamboat  from  thence  to  New 
York,  and  would  take  personal  charge  of  such  small  packages  or 
orders  as  should  be  intrusted  to  him.  In  aecordance  with  this 
announcement,  he  made  his  first  trip  on  the  4th  day  of  March, 
having  in  charge  a  few  booksellers^  parcels  of  books,  some  orders, 
and  packages  from  the  brokers  of  southern  and  western  bank 
notes,  to  exchange  or  deliver.  Mr.  Ilarnden  designed  also  to  at- 
tend to  freight,  and  see  that  it  was  promptly  delivered.  For  this 
purpose  he  had  made  a  contract  with  the  railroad  and  steamboat 
companies,  and  had  intended  to  make  four  trips  a  week. 

With  a  shrewd  comprehension  of  the  elements  of  success,  Mr. 
Harnden  made  himself  of  great  use  to  the  press,  bringing  them 
matter  in  advance  of  the  mails,  and  thus  securing  their  cordial 
cooperation  in  the  success  of  his  enterprise.  The  convenience  and 
advantage  of  the  undertaking  were,  however,  promptly  recognized 
by  the  mercantile  community  of  the  two  cities,  and  the  increase 
of  the  business  speedily  caused  its  more  thorough  organization. 
This  was,  however,  the  commencement  of  the  Hamden's  Express, 
and  the  beginning  of  the  extension  of  the  business,  until  it  has 
finally  encircled  the  world,  and  has  its  representatives  in  every 
town  and  village  throughout  the  country. 

In  1848  Mr.  Harnden  himself  died,  without  having  acquired 
more  than  a  very  moderate  reward  from  his  connection  with  the 
business,  but  not  before  he  had  seen  it  become  one  of  the  financial 
and  commercial  giants  of  the  land.  The  year  after  the  commence* 
ment  by  Mr.  Harnden,  in  1840,  a  competing  express  was  started, 
to  connect  Boston  and  New  York  by  the  Norwich  and  Worcester 
line.  This  enterprise  was  undertaken  by  P.  B.  Buiice  and  Allia 
Adams,  though  the  sole  ownership  and  management  of  it  soon 
passed  entirely  into  the  hands  of  Mr.  Adams. 

In  the  beginning,  a  carpet-bag  was  thought  sofficlent  for  the  ac- 
commodation of  this  business,  from  which  has  grown  the  Adams 
Express  Company,  with  its  widely  extended  bnainees  oonnectionSf 
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its  immeDse  capital,  its  army  of  assistants,  its  troops  of  borsss, 
sod  its  trains  of  cars. 

In  1840  D.  Brigham,  Jr.,  Mr.  Hamden's  New  York  agent,  be* 
came  a  partner  in  the  business,  and  going  soon  after  to  England, 
established  the  foreign  branch  of  the  Hamden's  Express,  and  inr 
troduced  the  idea  of  the  express  basiness  ia  Europe. 

In  1841  Mr.  Adams  associated  William  B.  Dinsmore  with  him- 
self as  a  partner,  giving  him  the  management  of  the  New  York 
end  of  the  line.  On  the  return  from  England  of  Mr.  D.  Brigham, 
Jr.,  Hamden's  Express  was  extended,  in  1841,  to  Philadelphia  and 
to  Albany.  A  year  or  two  afterwards  Adsms  &  Oo.  took  Mr.  E. 
8.  Sanford  into  the  concern  as  a  partner,  and  gave  him  the  charge 
of  the  agency  of  their  business  in  Philadelphia,  wliich  was  brought 
into  their  line  at  this  time.  Mt,  Sanford,  with  S.  M.  Shoemaker, 
of  Baltimore,  also  about  this  time  established  an  express  from 
Philadelphia  to  Wsahington.  About  the  same  date  a  third  express 
from  Boston  to  New  York,  by  the  Newport  and  Fall  River  Une, 
was  estaUished  by  Gay  A  Co.  From  Albany  to  Buffalo,  and 
thence  to  the  other  cities  of  the  West,  the  express  b'nes  were  es* 
tablished  by  Henry  Wells.  Under  the  name  of  Wells  &  Go.  the 
first  express  west  of  Buffalo  was  established  in  1845.  This  and 
other  western  expresses  were  finally  consolidated  in  the  American 
Express  Company. 

In  1849  Adams  &  Co.  extended  their  express  line  to  California, 
and  in  1852  Wells,  Fargo  &  Co.  established  theirs.  In  1854  Ad* 
ams  &  Co.,  Hamden's  Express,  then  owned  by  Thompson  &  lirr 
ingston,  Kingsley  &  Co.,  and  Hoey  &  Co.  were  consolidated  in 
the  Adams  Express  Company.  The  stock  of  this  company  is 
divided  into  twelve  thousand  shares,  having  no  regularly  stated 
par  value,  but  estimated  at  one  hundred  dollars  each,  thus  making 
a  capital  of  one  million  two  hundred  thousand  dollars.  The  esti- 
mated aggregate  of  the  capitals  of  the  various  leading  express  com* 
panies  is  placed  as  high  as  twenty  or  thirty  millions  of  dollars,  while, 
together  with  the  various  local  expresses,  each  town  of  any  sise 
having  its  representatives,  their  ramifications  extend  all  over  the 
ooodtiy.  Depending  chiefly  upon  the  great  railroad  lines,  which 
transport  the  bulk  of  the  staple  productions  of  the  country,  they 
yet  branch  off  upon  every  connecting  road,  and  also  almost  every 
stage  line,  thus  placing  almost  every  hamlet  in  the  country  in  pos» 
sibie  and  easy  connection  with  all  the  great  centres. 

The  social  activity  which  snch  a  condition  of  things  gecarateSf 
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and  to  which  it  ministers,  being  at  once  a  cause  and  effect,  can 
hardly  be  overestimated.  Though  its  results  are  not  yet  wholly 
developed,  yet  it  serves  at  least  as  the  basis  for  a  physical  organ- 
ization  of  society,  in  which  the  circulation  shall  be  as  perfect  as 
that  of  the  blood  in  the  body. 

Besides  the  transmission  of  packages,  the  various  expresses  have 
become  most  valuable  auxiliaries  to  the  financial  organization  of 
commerce,  and  to  the  banking  interests  of  the  country.  They  not 
only  deliver  goods,  collecting  the  bills  for  them,  and  returning  the 
money  to  the  seller,  —  a  system  which  has  grown  into  most  gen- 
eral use,  and  is  known  technically  as  sending  goods  "  0.  0.  D.," 
that  is,  "  collecting  on  delivery,"  — but  it  has  also  been  estimated 
that  the  value  of  the  bank  notes  and  other  moneys  daily  transported 
by  them  amounts  to  fifteen  or  twenty  millions  of  dollars.  With 
the  various  banks,  bankers,  and  brokers  tliey  have  contracts  for 
performing  this  service,  charging  for  it  at  the  rate  of  about  twenty 
cents  a  thousand  dollars,  varying  slightly  with  regard  to  the  dis- 
tance ;  and  in  this  way  their  charge  has  come  to  be  in  a  great 
measure  the  regulator  of  the  rate  of  exchange  between  the  various 
money  centres  of  the  country,  and  has  very  greatly  reduced  the 
average  which  formerly  prevailed,  and  thus  been  productive  of  a 
great  saving  to  the  producers  and  consumers  of  the  country. 

The  expresses  travel  generally  on  the  fastest  trains,  and  have 
frequently  their  own  cars  devoted  entirely  to  their  business.  Each 
of  the  trains  is  accompanied  with  a  special  messenger,  who  has 
the  business  under  his  personal  supervision.  The  valuable  pack- 
ages are  enclosed  in  large  iron-bound  trunks,  and  the  money  in 
safes.  The  position  of  messenger  is  a  very  responsible  one,  and 
by  no  means  devoid  of  danger,  as  has  been  recently  shown  in  sev- 
eral instances,  where  daring  thieves,  knowing  that  valuable  booty 
was  in  their  care,  have  planned  to  introduce  themselves  into  the 
car  while  in  motion,  and  overpowering  the  messenger,  rob  the  safe. 
By  such  robberies  the  lives  of  several  messengers  have  recently 
been  lost,  since  the  desperate  thieves  engaged  in  these  enter- 
prises stop  at  nothing  to  carry  out  their  designs. 

The  business  of  the  various  expresses,  notwithstanding  it  is  so 
large  and  so  complex,  is  so  well  organized  and  arranged  that  both 
great  simplicity  and  accuracy  are  secured  in  its  working.  Eveiy 
package  is  entered  on  the  way  bill,  and  the  messenger  in  charge 
of  the  shipments  on  the  train  delivers  to  the  express  agents  at  the 
various  stations  the  goods  intended  for  them,  and  receives  any 
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articles  left  with  him  for  further  shipment.  This  is  generally  done 
during  the  time  when  the  train  stops  for  the  accommodation  of 
passengers,  promptness  and  despatch  being  made  synonymous  with 
express.  Everything  intrusted  to  the  express  for  transportation 
is  entered,  with  the  date,  upon  the  way  bill  at  the  office  or  station 
at  which  it  was  received.  The  address  in  full  is  marked  upon  each 
package,  and  the  charge  which  is  to  be  collected  upon  its  delivery. 
If  the  charge  is  prepaid  in  whole  or  in  part,  the  package  is  so  marked, 
and  if  it  has  been  received  from  some  other  express,  or  any  source 
which  had  a  claim  upon  it  for  previous  charges,  these  are  paid,  and 
the  amount  entered  in  a  cash  column,  and  collected  with  the 
freight  upon  its  delivery.  If  the  freight  and  charges  have,  how- 
ever, been  prepaid,  an  entry  of  this  kind  is  made  ;  and  also  if 
there  is  a  credit  for  forwarding  the  package  beyond  the  end  of  the 
express  route,  this  is  also  entered  in  its  appropriate  column. 

The  amounts  of  the  "  prepaid  '*  and  "  paid  through  ''  columns 
are  charged  to  the  agencies  at  which  the  packages  are  received, 
and  those  of  the  freight  and  express  columns  to  the  agencies  to 
which  the  way  bills  are  sent.  Thus  the  accounts  are  kept  correct, 
and  the  material  prepared  for  tracing  out  any  error  which  may  occur. 
As  the  way  bills  are  always  kept  in  duplicate  in  the  offices  from  which 
they  are  issued,  the  ability  of  tracing  all  errors  is  assured.  The 
simplicity  with  which  such  a  varied  and  extended  business  is  kept, 
and  the  promptness  with  which,  though  it  is  so  new,  and  had  no 
precedents  from  which  to  borrow,  it  has  been  organized,  speak  well 
for  the  business  ability  of  the  Americans,  and  the  ease  which  they 
display  in  adapting  themselves  to  new  conditions. 

Perhaps  one  of  the  most  striking  evidences  of  this  was  afforded 
during  the  late  civil  war,  by  the  aid  rendered  the  army  by  the  ex- 
press. It  was  to  be  expected  that,  when  the  army  was  raised  in  a 
year  from  an  average  of  about  twenty  thousand  men  to  nearly  a 
million,  difficulties  would  have  been  experienced  in  keeping  its 
transportation  commensurate  with  such  increasing  needs ;  and 
though  it  was  a  cause  of  surprise  and  congratulation  that  this 
arm  of  the  service  was  so  efficiently  administered  during  the  con- 
test, yet  in  many  cases  of  emergency  the  express  companies  ren- 
dered an  aid  in  the  saving  of  stores  which  was  worth  millions  to 
the  nation.  In  the  distribution  of  the  mail  to  the  army,  and  trans- 
porting the  pay,  which  frequently  required  cart-loads  of  green- 
backs, their  business  organization  rendered  them  very  efficient, 
knd  they  earned  a  debt  of  gratitude  from  every  one  who  profited 
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by  their  services.  Without  their  ai.d,  also,  much  of  the  needed 
work  of  the  Sanitary  Commission  would  have  been  left  unper- 
formed, and  the  comforts,  the  delicacies,  and  the  various  offerings 
to  those  in  the  field,  by  which  those  anxiously  interested  at  home 
sought  to  express  their  sympathy  and  love,  would  never  have 
reached  their  destination,  or  would  never  have  been  sent. 

While  the  express  business,  however,  has  shown  itself  by  its 
sudden  growth  to  be  an  absolutely  necessary  organization  for  sat- 
isfying and  encouraging  the  activity  of  modern  society,  and 
though  it  has  admirably  satisfied  the  needs  which  called  it  into 
being,  yet,  as  with  almost  every  new  method  introduced  into 
our  social  organization,  the  public  needs  require  that  further 
changes  should  be  made  in  order  to  meet  the  necessities  which 
have  been  created  by  the  measures  themselves.  It  is  with  the 
express  as  with  the  post  office  and  with  the  railroads. 

When  the  postal  system  was  first  established  it  was  a  great 
public  convenience,  and  while  it  satisfied  the  necessity  of  inter- 
communication between  the  different  parts  of  the  country,  it  also 
stimulated  the  social  and  industrial  activity  of  the  people,  and  the 
charge  for  carrying  letters,  which  at  first  seemed  light  compared 
with  the  advantage  of  having  the  opportunity  of  sending  a  letter 
by  a  certain,  constant,  and  trustworthy  post,  without  having  to 
depend  upon  special  messengers,  or  the  personal  kindness  of  ac- 
quaintances who  happened  to  be  going  that  way,  came  to  be  oner- 
ous, and  the  reform  of  cheap  postage  is  one  of  the  surest  indica- 
tions of  the  advance  in  civilization. 

With  the  railroads  in  this  country,  which  have  really  become 
the  necessary  means  of  traffic  and  travel,  replacing  the  old  roads 
used  for  these  purposes,  the  system  pursued  was  to  trust  to  com- 
petition for  cheapening  the  charges ;  but  our  experience  has  shown 
how  weak  and  mistaken  was  the  confidence  felt  that  in  this  way 
the  public  would  obtain  the  best  advantages  from  this  new  method 
of  transportation. 

Not  only  has  this  country  given  evidence  of  this,  but  in  Europe 
also,  where  the  opportunity  is  offered  for  comparing  the  two  sys- 
tems, the  one  in  which  the  railroads  are  considered  as  public  con-' 
veniences,  like  the  mint  or  the  post  office,  and  controlled  by  the 
government,  and  the  other  in  which  the  public  convenience  has 
been  trusted  to  the  uncontrolled  effects  of  competition,  the  advan- 
tages of  the  first  method  are  made  more  apparent. 

In  England  the  railroads  were  left  to  private  enterprise,  and  thQ 
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Tesidt  has  been  that,  as  a  general  thing,  they  are  all  bankrapt,  m4 
Parliament  has  been  forced  to  aerioosl j  consider  the  neoesaitj  of 
placing  them  all  under  governmental  control.  On  the  oontinent^ 
however,  in  France,  Austria,  PnuMoa,  and  Belgium,  the  raHroada 
-were  built  under  limited  charters,  to  revert  to  the  government  in  4 
certam  time,  while  their  rates  of  charge  are  meanwhile  under  thb 
inspection  and  control  of  the  government,  or  else  they  have  beeti 
built  and  are  operated  by  ibe  government.  In  no  instance  have 
they  been  left,  as  here  or  in  England,  entirely  to  private  enterprise^ 
while  the  public  are  left  dependent  upon  their  liberalily  or  intdll- 
f;ence  for  affording  the  necessary  transportation,  and  at  tfie  cheap- 
est rates. 

In  Belgium  the  governmental  system  is  the  most  perfect.  ¥he 
roads  have  been  built  and  are  operated,  with  the  telegn^hs,  by 
the  government ;  and  its  constant  aim  baa  been  to  increase  the 
commercial  activity  of  the  people  by  constantly  cheapening  the 
cost  of  transportation.  The  statistics  of  the  country  show  most 
conclusively  the  advantage  of  this  system,  and  Belgium  has  the 
cdieapest  and  best  managed  railways  in  Europe.  Any  profit  made 
by  operating  them  helps  to  pay  the  taxes,  or  is  considered  a  proof 
that  the  rates  should  be  reduced. 

In  England,  however,  the  competitive  system  has  made  the  ratt 
ways  bankrupt,  and  spread  the  widest  disaster  among  the  stock- 
holders. It  has  been  shown,  then,  that  the  irresponsible  financial 
control  of  such  an  important  industrial  aid  as  the  railroad  has  bch 
come  in  modem  society  should  not  be  trusted  in  private  hands, 
while  in  this  country  our  experience  has  gone  a  great  way  towards 
demonstrating  the  same  truth.  It  is  difficult  for  any  one  to  say 
what  is  really  the  value  of  the  stock  of  many  of  our  chief  roadsy 
upon  which  the  industrial  activity  ^  large  sections  of  the  country 
is  absolutely  dependent. 

In  the  United  States,  however,  Ihe  system  of  iirtnisting  Ae  rait 
road  to  private  enterprise  has  developed  a  new  feature,  which  is 
shown  equally  with  the  express*  In  such  gigantic  enterprises^ 
wfaieh  require  for  their  sucoessfal  operation  large  capitals,  the  pnb^ 
lie  cannot  depend  upon  the  action  of  competition  to  obtain  the 
reqirisite  cheapness.  It  is  impossible  that  there  can  be  any  com^ 
petition,  since  the  commmvity  has  neither  the  money,  the  time,  nor 
the  iaclinatian  to  establii^  one ;  and  further,  as  was  seen  In  the 
contest  concerning  the  estabUsfament  of  river  navigation  hy  steam 
in  this  country,  and  as  is  at  present  shown  both  in  the  manage* 
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ment  of  the  railroads  and  the  expresses,  the  established  lines  are 
much  more  able  and  prompt  to  combine  against  the  public  in  the 
maintenance  of  their  monopoly  than  the  public  is  to  combine  in 
the  establishment  of  a  competing  line.  The  great  expresses  of 
the  country  have  displayed  this  tendency,  and  their  action  has 
been  far  from  proving  an  advantage  to  the  general  interest  of  the 
public. 

With  the  increasing  complexity  of  civilization  we  are  beginning 
to  see  tliat  all  monopolies  are  unscientific  and  uneconomical,  and 
that  the  interest  of  the  entire  public  is  best  subserved  by  not  in- 
.trusting  to  irresponsible  parties  the  performance  of  the  work  need- 
ed for  the  general  welfare. 

In  the  post  office  we  have  already  the  framework  of  an  express 
system,  which  could  be  easily  enlarged  sufficiently'  to  perform  the 
express  business  of  the  country  needed  by  the  increasing  activity 
of  our  social  and  industrial  life,  much  more  economically  than  it 
is  now  done.  The  extra  expense  necessary  to  so  enlarge  the  oper- 
ations of  the  post  office  as  to  embrace  the  express  business  of  the 
country  would  be  a  much  smaller  charge  upon  the  industry  of  the 
country  than  that  levied  by  the  express,  as  at  present  organized. 

That  government  Work  is  poorly  and  expensively  done  is  gener- 
ally made  an  objection  to  any  suggestion  for  enlarging  its  sphere. 
But  this  is  not  so,  as  the  mint  and  the  post  office  show.  And  be- 
sides, were  this  so,  the  fault  would  not  be  in  the  principle,  but  in 
the  defective  organization  by  which  such  work  was  performed  ;  and 
the  remedy  lies  clearly  in  the  hands  of  those  from  Whom  the  gov- 
ernment gets  its  power,  and  to  whom  it  is  responsible  as  a  servant. 

AVith  every  year's  experience,  the  social  importance  of  the  ma- 
terial question  is  becoming  more  and  more  apparent,  and  the  neces- 
sity for  improved  methods  of  organization  to  satisfy  the  changing 
conditions  introduced  by  the  new  spirit  of  the  time,  which  is  daily 
manifesting  the  necessities  for  a  closer  union  and  interdependence 
of  the  various  peoples  of  the  earth,  must  in  the  immediate  future 
attract  the  attention  of  our  statesmen,  and  their  solution,  rather 
than  those  of  the  petty  disputes  of  party,  be  the  object  of  their 
labors.  With  the  study  of  the  course  of  social  advance,  and  a 
method  by  which  to  pursue  such  investigations,  the  solution  of 
these  questions  will  be  made  upon  the  universal  plane,  instead  of 
upon  that  of  parties  or  of  rings ;  and  among  them  hardly  one  is 
more  important  than  that  of  the  express  business. 
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PBPARTHBKIS  IK   1KB  GRONPTOM  LOOM  WORKS. 

Thb  invention  of  a  loom,  or  an  inBtrumeat  by  wbicb  a  contiou- 
ons  fabric  is  voven  from'  threads,  dates  bacli  to  tbo  prehistoric 
period  of  history,  and  w&8  probably  ons  of  the  first  inTeiitions 
made  by  mankind.  On  the  tomba  at  Thebes,  and  upon  other  re- 
mains  of  Eg^yptian  architecture,  looma  of  a  simple  construction 
are  still  to  be  seen  pictorially  represented,  and  the  cloths  which 
have  been  fouad  upon  the  mummies  taken  from  the  Egyptian 
tombs  show,  ftom  the  fiheaess  and  regulari^  of  their  teztnte,  that 
the  Egyptians  "had  the  art  of  doing  better  weaving  than  It  wonld 
be  BuppoBcd  possible  from  the  apparenUy  imperfect  character  of 
the  looms  there  representod. 

Id  India,  also,  the  use  of  the  loom  has  been  known  (ram  the 
carlieet  times,  as  it  was  also  in  Greece.  Some  of  tiie  fabrics  from 
the  looms  of  India  arc  unrivalled  even  now  for  their  delicacy  of 
texture ;  and  Homer  speaks  of  a  figured  web,  in  which  were  the 
figures  of  a  Gorgon  and  dragons,  woven  in  the  texture.  It  is  be- 
yond question  that  the  diapered  and  figured  textures  made  by  tiie 
natives  of  India  and  the  Greeks  were  flxcollent,  notwithstanding 
that  their  looms  were  of  a  very  mde  description  ;  but  their  indus* 
try,  in  this  department,  as  in  others,  was  not  so  inexorably  bound 
as  that  of  the  modern  world  is,  by  considerations  of  money  and 
tame.  Now,  with  the  greater  activity  of  our  industrial  occupa- 
tions, the  products  of  our  fancy  looms  are  not  limited  for  their 
consumption  to  tho  few,  but  the  increased  demand  has  necessitated 
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Mr.  Crompton'B  invention  to  remedy  this  fault  was  of  a  very 
simple  and  ingenious  character,  and  he  obtained  a  patent  for  it,  in 
the  United  States  in  1837,  and  in  England  in  1888,  under  the  name 
of  John  Rostron,  his  English  partner.  Having  carried  his  loom 
to  England  in  this  year,  it  was  there  received  with  great  favor. 
On  his  return  to  this  country,  in  1840,  his  attention  was  arrested 
by  the  fact  that  at  that  time  the  woollen  goods  made  in  the  United 
States  were  manufactured  on  twilled  looms.  Calling  upon  Mr. 
Samuel  Lawrence,  the  agent  of  the  Middlesex  Mills,  this  gentleman 
^ve  him  an  order  to  change  the  looms  of  the  mill  firom  plain  to 
fancy  ones.  In  six  months  the  change  was  completed,  and  the 
company  engaged  in  the  making  of  fancy  overcoatings,  which 
was  the  first  practical  application  of  the  Crompton  loom. 

From  the  profits  made  by  these  mills  by  the  use  of  these  looms, 
between  the  years  1840  and  1848,  the  company  built  another  im- 
mense mill,  which  may  be  said  to  have  been  the  foundation  of  the 
present  city  of  Lawrence.  The  favor  with  which  the  Crompton 
loom  was  there  regarded  gave  it  a  great  reputation  in  other  quar- 
ters. Soon  after  the  Middlesex  mills  had  got  iii^to  operation  with 
the  Crompton  looms,  Mr.  Crompton,  being  without  ample  means, 
sold  to  Messrs.  Phelps  and  Bickford  the  exclusive  right  to  manu- 
facture them,  for  a  royalty.  This  firm  engaged  in  making  these 
looms,  adding  to  them  the  occasional  improvements  made  by  Mr. 
Crompton,  while  he  himself  was  engaged  in  travelling,  setting  up 
the  machines,  and  instructing  the  operatives  in  their  use,  and 
how  to  design  patterns  for  the  cloth  to  be  woven  by  them.  Many 
influential  mill  pwners  of  to-day  will  remember  the  instructions 
they  received  from  Mr.  Crompton,  the  inventor. 

Mr.  William  Crompton  was  also  the  inventor  of  various  other 
machines  than  these  looms  which  bear  his  name,  and  throughout 
his  life  has  displayed  a  very  rare  faculty  for  mechanical  combination 
and  original  invention.  While  the  making  of  these  looms  proved 
lucrative  to  their  builders,  the  royalty  paid  the  inventor  was  so 
small  that,  up  to  1851,  at  the  expiration  of  the  patent,  Mr.  Cromp- 
ton had  received  only  about  fifteen  thousand  dollars.  Meanwhile 
he  had  engaged  in  the  manufacture  of  textile  fabrics,  which  had 
proved  unprofitable. 

In  1849  Mr.  Crompton  became  very  ill,  and  up  to  this  time  has 
never  fully  recovered  his  health.  In  consequence  of  this  illness, 
he  retired  from  active  business.  In  1851  Mr.  George  Crompton, 
his  BOUi  having  become  of  age,  obtained  an  extension  of  the  pat- 

42 


724  FAirCT  LOOM  MASINO. 

ent,  and  taking  a  partoer,  went  into  the  bosiniesfl  of  mannfecttiring 
fancy  looms  in  Worcester,  Mass.,  including  the  improvenieDtfe 
made  by  his  father,  and  improvements  of  his  own  invention.  Ift 
1859  the  firm  was  dissolved  by  the  retirement  of  his  partner,  aod 
Mr.  Crompton,  having  erected  his  present  works  upon  the  site  of 
the  old  establishment,  has  continued  the  business  individuaUy 
since.  During  the  continuance  of  the  partnership,  Mr.  Cromptoa 
found  that  his  father's  inventions  were  pirated  by  some  leading 
loom  manufacturers.  Invoking  the  aid  of  the  law  to  protect  bis 
rights,  he,  after  considerable  litigation,  which  drew  heavily  spot 
the  funds  of  the  copartnership,  succeeded  in  maintaining  the  vaKd* 
ity  of  the  elder  Mr.  Grompton's  patents,  as  well  as  of  his  own. 

On' the  breaking  out  of  the  war  of  1861 « the  loom  business  being 
limited,  Mr.  Crompton  devoted  a  part  of  his  establishment  for  a 
time  to  the  manufacture  of  gun*making  machinery  for  the  Unifcei 
States  and  various  large  private  armories.  Finally,  in  1868^,  the 
demand  for  blankets,  etc.,  for  the  soldiers,  being  so  great,  Mi^ 
Crompton  resumed  the  building^  of  &ncy  and  plain  looms  ibr 
weaving  woollens,  extended  the  capacity  of  his  workS'  to  the 
number  of  four  hundred  hands,  and  since  that  time  the  orders  for 
his  machinery  have  been  constantly  so  pressing  as  to  employ  the 
entire  capacity  of  his  works. 

The  Crompton  Loom  Works  are  able  to  produce  from  two  ts 
four  broad  fancy  looms  a  day,  and  are,  in  fact,  the  chief  prodnoert 
in  tlie  United  States  of  this  specialty.  Mr.  Crompton  also  maniF 
factures  fancy  cotton  and  gingham  looms,  which,  with  four  shattis 
boxes,  run  at  the  unprecedented  speed  of  one  hundred  and  fifty 
to  one  hundred  and  seventy  "  picks ''  a  minute,  according  to  the 
size  of  the  shuttle  and  bobbin  used.  Mr.  Crompton  also  makes 
fancy  cotton  looms  with  a  large  number  of  spindle  boxes,  and  aa 
extensive  number  of  harnesses  adapted  to  the  manufacture  of  &oef 
cottonades,  ginghams,  poplins,  shawls^  etc. 

In  manufacturing  the  leading  looms  for  woollens,  Mr.  Gromptea 
preserved  the  configuration  of  the  machine  as  built  by  his  fiitber> 
until  1865,  when  he  discarded  it  for  the  ''upright  lever  av> 
rangement,''  for  the  harness  motion,  the  exclusive  right  to  man»> 
facture  which  is  under  his  control.  But  finally  he  discarded  tU% 
and  has  now  adopted  a  principle  in  which  no  jack  levers  at  all  are 
used,  and  involving  many  important  advantages  over  any  loom 
hitherto  built.  These  improvements  are  of  Mr«  Orompton'ii  otni 
invention,  and  are  under  Uds  exclusive  cdntrcdi  and.  are  vei^  pop^ 


lar  among  the  manufactttrerg  of  fabrics,  vrho  freq[uently  render 
Yoluotary  testimonj,  by  letterB,  to  Mr.  Grompton  of  its  great  ralue. 
Mr.  Grompton  has  received  over  thirty  letters  patent  for  improve* 
ments  in  looms,  and  is  constantly  exercising  his  inventive  talenla 
in  further  improving  the  loom,  and  his  other  inventions. 

The  number  of  pieces  in  a  broad  fancy  loom  for  woollens  is  two 
thousand  four  hundred  and  forty-one,  consisting  of  the  frame- 
work, the  harness  motion,  the  treadles,  the  drop  box  apparatus, 
tiie  lathe,  warp  beam,  etc.  The  cost  of  a  large  loom  with  four 
drop  boxes  is  about  four  hundred  dollaro.  The  frame,  and  all  but 
tho  shafts,  are  cast. 

Portions  of  the  cast-iron  pieces  are  ground  and  polished  on 
lacge  grindstones  and  emery  wheels.  The  works  are  provided 
with  self-feeding  chucking  lathes,  which  were  invented  in  the  fac- 
toiy,  and  which  not  only  guide  themselves,  but  stop  when  their 
work  is  finished.  The  "  picker  spindles/'  cut  of  the  proper  length 
hma  rods  of  steel,  are  made  perfectly  round  and  smooth  in  an  in- 
genious machine,  called  the  "spindle  polisher,''  by  which,  at  the 
same  time,  the  spindles  are,  if  necessary,  pointed  and  polished 
with  great  accuracy.  The  power  for  the  works  is  obtained  from  a 
Gorliss  engine  of  thirty-horse  power,  made  by  the  Coriiss  Steam 
Enpne  Gompany,  of  Providence,  R.  I.,  and  which  has  been  sup- 
plemented by  another  of  twenty-horse  power  for  doing  the  grind- 
ing and  polishing  required  in  the  various  processes  of  manufacture. 

After  the  castings  are  cleaned,  they  are  first  passed  through  the 
sel^fbeding  chucking  lathes,  and  bored  with  the  requisite  holes. 
Then  they  are  subjected  to  the  operation  of  planers,  and  the  pick« 
er  slots  and  the  drop-shuttle  boxes  are  made  perfectly  true  and 
parallel  with  the  lathe,  in  order  that  the  shuttle  may  be  thrown- 
with  accuracy  through  the  warp.  In  the  shafting  room,  the  shafts 
and  crank  shafb,  the  driving  pulleys,  beam  heads,  and  gearing  of 
the  looms  are  turned,  polished,  and  fitted.  In  this  shafting  room 
are  various  other  mechanical  appliances  of  the  same  charac* 
ter.  In  the  finishing  room  are  many  machines  for  turning,  drill- 
ing, Bcrew-cutting,  etc.,  required  fer  the  small  work  of  finishing 
the  looms.  In  the  punching  room  are  numerous  machines  for  making 
wmshers,  and  other  necessary  parts,  and  also  for  filing  the  small 
boxep  made  of  malleable  iron.  In  the  shuttle  room,  where  the 
shuttles  are  made,  these  necessary  portions  of  the  loom  undergo 
ilineteen  operations  before  they  are  finished,  such  as  sawing  out^ 
slabbing,  squaring,  burring  out,  pointing,  heading,  etc 
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tlie  harnesB  bars  with  Uie  seyersi  harneu  iruses,  as  to  lift  a  par- 
ticular one  at  a  given  time,  or  depreM  It  M  the  instant  when 
the  proper  shattle  is  ready  Uy  pan  thrgogh  the  voof.  The  nun- 
ber  of  harnesses  m^  be  ttrenty-four,  in  each  of  which  ma;  be  set 
from  any  number  to  two  thousand  "  treddle  "  wires,  in  each  of 
which  is  an  eye,  or  loop,  through  which  a  thread  of  the  warp 
passes.  These  harnesses  occupy  a  space  of  nine  inches,  so  that 
within  the  space  of  an  inch  several  hun<&ed  combinations  of  color 
ftre  poBsible. 
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—  OFESATI0>S    OK     THE     I^AD. OPKBATIOH 

[E  WOHKB,— IDCCBM    OP  TH( 
K.  —  BIOH   CLAU   OF  Ta8TIIfl>- 


DiAHOND,  charcoal,  and  black  lead  (plnmbogo  or  gn^hite)  are 
different  formg  of  carbon.  Little  is  known  of  the  way  in  which  the 
diamond  cry§tallizes,  though  soqm  small  artificial  black  ones  are  b^ 
lieved  to  have  been  made  by  a  F^nch  experimenter.  There  is  a 
tendency  to  believe,  however,  tbst  both  diamond  and  bUck  lead  are 
ultimately  of  vsgetable  origin;  the  latter,  perhaps,  being  the  remains, 
in  the  primary  rocks,  (^  eome  vegetation  which  existed  when  those 
rocks  were  at  the  sur&oe  of  the  earth,  jut  as  the  anthracite  and 
bituminous  coal  depoeitt  are  the  rcnudns  of  the  vegetation  of  a 
subsequent  goologicil  period. 

The  use  of  black  lead  for  writing'  tnd  drawing  is  of  obscore 
origin ;  for  the  rcferMioee  to  aomethiDg  wUdi  tnay  or  may  not  have 
been  a  black  lead  pencil,  by  Van  Eyc^  about  the  beginning  of  the 
fifteenth  century,  Memniling  a  little  later,  and  by  Italian  writers 
somewhat  earlier,  are  very  uncertain,  Gcancr,  writing  in  1565,  has 
also  been  thought  to  doHcribe  a  kind  of  black  lead  pencil.  But  it  is 
probable  that  the  pencils  referred  to  ne  above  by  the  Flemish  and 
Italian  anthoritics  were  plummets  or  rods  of  lead  only,  or  lead  mixed 
with  tin.  The  Italians  called  a  pencil  siUo,  from  the  Latin  stylus, 
and  they  called  the  kind  of  pencil  — whatever  it  was  —  silver  style. 
Now,  a  leaden  or  pewter  rod  might  look  something  like  silver,  while 
a  black  lead  one  certainly  would  not.  Gesner  may  possibly  have 
referred  to  a  real  black  lead  pencil ;  for  it  was  in  1564,  one  year  be- 
fore the  date  of  his  reference,  that  the  celebrated  En^ish  mine  of 
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Boirowdale  in  Onmberlnd  wdi  dhoor^oMi^  atid  &  1665  iiM  Hki  !Srst 
penailB  were  made  cf  it. 

The  graphite  firom  tibts  B^nrowdale  mine  tilled  to  be  taken  out  with 
M  much  preeatitton  as  if  it  bad  been  diamond.  Indeed,  it  waa  worth 
more  than  any  ordinary  diamond  tnine ;  for  it  tiadd  to  prodnce  to 
the  owners  from  tl50,000  to  1500,000  annuaily.  It  was  only  6)>ened 
for  six  weeks  onee  a  jrear ;  alimited  qnadtily  was  taken  ont,  which  wals 
shipped  to  London,  and  sold  onee  a  month  at  anetion ;  and  th^  izdne 
was  then  shut.  Thefts  by  the  miners  of  the  neSghboihood  were 
fteqnent.  A  stord^  gang  of  iheih  once  seized  tlie  mine  bj  foroe  and 
WoriLed  it  for  some  weeks ;  and  the  moiio^>olists  in  their  desperation 
at  last  had  to  praetise  dosing  the  nune  by  hauling  some  hmidreds 
of  eart^loads  of  rubbish  into  it,  and  then  flooding  it  fhU  of  lirater, 
ai^d  while  it  was  open  an  aimed  guard  was  maintained  at  its  inouth. 

This  graphite^  as  long  aa  the  supply  held  out,  WM  fhe  best  in  the 
woiid ;  but  ike  mine  has  now  been  long  exhauMed,  and  only  flmoiitih^ 
small  quantities  of  inferior  nmidral,  mu6h  of  it  extraoted  from  the 
refiifle  of  better  days.  It  used  to  be  manirfiiMttrecl  thus :  The  crude 
bloeka  or  lumps  were  scraped  dean  and  sawed  into  plates  of  tiie  thicfc- 
neslB  of  a  pencil  lead ;  then  a  grooved  stick  was  taken,  one  edge  of  this 
plat6  set  in  at  one  end  and  broken  across  ereil  with  the  groove ;  theh 
the  plate  was  laid  into  the  groove  again,  dose  to  the  end  of  the  first 
{Hiece,  and  again  broken  across ;  and  so  on  until  the  groove  was  filled, 
when  a  piece  of  wood  was  glued  on  above  it,  and  the  pencil  rounded 
into  shape. 

A  number  of  processes  were  tried  for  working  up  the  inforior  lead, 
by  pulveriidng  it  and  mixing  it  with  glue,  ifflnglass,  tragacanth,  and 
other  gums,  by  melting  sulphur  with  it,  and  by  mingling  it  with  an- 
timony, etc,  but  with  little  success.  Mr.  Brodcedon,  an  Englishman, 
invented  a  mode  of  applying  enormous  pressure  in  a  vacuum,  which 
aerved  to  make  a  very  fidr  aiiicle,  and  M.  Cont^  a  Frenchman, 
aa  early  as  1795,  developed  a  prooess,  which  has  been  adopted  in 
most  or  all  of  the  modem  pencil  mteiufoctories,  for  a  manu&ctured 
article  or  ^  artificial  black  lead,"  whose  color  and  hardness  can  be 
graded  at  pleasure^  by  mixing  with  the  graphite,  after  grinding  it, 
diffimnt  proportions  of  pure  clay,  very  finely  Jmlveriteid. 

The  well-known  house  of  Faber,  whidi  dates  back  to  the  year 
1761,  was  for  a  long  time  the  foremost  in  the  lead  pendl  manufkctur- 
ing  business,  and  it  has  for  many  years  had  a  branch  concern  in  New 
YoAf  which,  however,  manufiMtures  no  leads  here,  but  imports  some 
of  the  poorer  grades,  putting  on  the  wood  in  this  country,  while  the 
better  pendls  are  wholly  made  in  Europe. 
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it  makes  three  hundred  and  sixty  different  sorts  of  pendto.  Thej 
differ  in  goodness  and  price  according  to  the  excellence  of  the  ma- 
terials used ;  or  in  "  grade,"  or  hardness,  according  to  the  kind  of 
lines  required;  or  in  form,  size,  or  outer  finish  of  the  wooden  casing, 
according  to  the  taste  or  employment  of  consumers. 

Black  lead  pencils  are  made  of  fourteen  different  grades  of  soft- 
ness, varying  from  H  H  H  H  H  H,  the  hardest,  to  B  B  B  B  B  B, 
the  softest.  The  hardest  are  used  by  engineers  and  artists  for 
drawing  the  very  fine,  clear  lines  required  in  mechanical  drawing,  in 
parts  of  drawings  on  wood  for  engravers,  and  similar  purposes; 
while  the  softest  are  for  the  darkest  shadings  of  artist^  designs. 

Two  distinct  trains  of  operations  are  carried  on  in  the  American 
Lead  Pencil  Company's  Works,  besides  the  subsidiary  labor  of  mak- 
ing boxes  and  printing  labels  and  besides  a  machine-shop,  where 
the  company  makes  and  repairs  its  own  machinery.  Every  machine 
used  on  the  premises  and  in  the  pencil  manufhcture  proper,  indeed, 
except  the  steam-engine  itself  was  made  in  the  Company's  own 
machine-shop.  This  renders  the  system  remarkably  complete  and 
independent ;  so  that,  provided  raw  materials,  lodging,  and  subsis- 
tence could  be  procured,  the  works  could  be  run  independently  of 
the  earth,  almost  as  well  as  the  earth  independently  of  the  works. 

In  describing  the  operations  which  result  in  a  lead  pencil,  it  will 
be  convenient  to  begin  with  the  experiences  through  which  the  black 
lead  is  carried.   The  works  are  at  present  situated  in  a  quiet  spot  in 
Hudson  City,  N.  J.,  just  on  the  brow  of  the  steep  pitch  which  sepa- 
rates the  upland  from  the  low-lying  grounds  on  which  Hoboken  is 
built.    An  elevator,  or  rather  a  steeply  inclined  railway,  lies  on  the 
face  of  this  hill,  and  the  heavy  materials  required  are  hauled  up  this 
by  means  of  a  di*um  with  a  wire  chain,  worked  by  the  steam-engine. 
Up  this  railway  comes  the  crude  black  lead,  in  casks  weighing  fronx 
eight  hundred  to  one  thousand  pounds  each ;  a  soft  crumbly  black 
powder  with  lumps  all  through  it,  having  its  own  well-known  pecu- 
liar greasy  feeling  and  gloss.    First  of  all,  this  is  refined  by  being 
mixed  with  water  in  a  series  of  tanks,  where  it  is  stirred  and  left  to 
settle,  transferred  and  stirred  and  settled  again,  over  and  over,  the 
impurities  being  gradually  thrown  out  and  the  lead  itself  assorted 
by  qualities.    When  this  is  done,  about  one  fourth  of  the  original 
quantity  has  usually  been  rejected  as  grit,  earth,  etc.    The  remain- 
der, having  the  appearance  of  a  very  choice  article  of  glossy  black 
mud,  is  scooped  into  shallow  saucers  of  pottery,  like  those  used  for 
flower-pots,  but  of  a  large  size,  measuring,  say,  ten  inches  across ; 
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and  in  these,  like  so  many  mud  pies,  the  preKHotw  stuff  is  placed  m 
a  drying-room  kept  a  good  deal  hotter  than  is  oomibrtahley — say  at 
120^  Fi^renheit,  —  and  kept  there  mitil  the  moisture  is  thoroo^j 
driven  oBl,  leaving,  of  course,  hard  dry  pies,  or  disks  of  lead. 

The  third  process  is  to  crush  these  disks  in  a  dry  mill ;  the  fourtJi^ 
to  grind  the  materials,  under  a  heavy  muUer  in  a  circular  trough, 
into  another  but  different  and  finer  gnuned  mud,  which  now  bei- 
comes  possessed  of  a  surprising  degree  of  tenacity. 

The  mass  is  next  subjected  to  the  action  of  a  screw  presB  of  tfares 
hundred  tons'  power,  under  which  it  finds  no  escape  fix>m  its  agonj 
except  by  spirting  out  through  one  small  hole  provided  for  it  in  a 
little  solid  brass  die  about  as  large  as  a  smsdl  thimble.  The  hole 
through  the  middle  of  this  die  is  of  the  shape  and  size  of  the  lead,--^ 
square,  hexagonal,  or  oval,  large  or  small,  as  the  case  may  be.  There 
are  almost  sixty  different  dies  in  all ;  and  it  is  in  passing  through  these 
dies  that  the  first  appearance  takes  place  of  anything  like  a  pencil 
lead.  It  is  bo  single  completed  straight  dry  lead,  however,  but  an 
endless,  damp,  soft,  tough,  blaok  string  or  strap,  which  is  quietly  coiled 
on  a  board  as  it  runs  down  through  the  die,  the  board  being  moved 
back  and  forth  and  across  and  across,  so  as  to  bring  the  coil  to  a 
long  oval. 

Next,  this  string  is  lifted  fit)m  its  board,  a  length  at  a  time,  and 
laid  across  another  board  about  three  times  as  long  as  a  pencil,  in 
straight  lengths,  each  piece  being  nipped  ofi^  from  the  ooil  as  it  ii 
laid  against  its  predecessor.  These  pieces  are  carefully  kept  smooth 
and  straight ;  and  on  this  board  they  are  subjected  to  a  long,  slow, 
delicate,  baking  process,  fix)m  which  they  emerge  with  all  the  quali- 
fications of  a  pencil  lead. 

Being  next  cut  into  the  proper  lengths,  they  are  ready  to  be 
cased  with  wood,  and  are  stored,  sometimes  in  immense  numbersi 
waiting  for  the  cedar  cases,  in  whidi  they  are  to  be  consumed. 

Now  for  the  wood.  A  small  quantity  of  whitewood  is  used  for 
some  inferior  pencils,  but  neariy  all  the  pencils  made  are  cased  in  red 
cedar.  This  is  cut  in  Florida,  and  shipped  direct  by  the  whole  cargo 
to  the  works.  Some  logs  are  brought  measuring  as  much  as  three 
feet  in  diameter;  so  that  the  tree  grows  to  an  incomparably  greater 
size  in  that  warm  dybenate  and  calcareous  soil  than  in  the  North. 

Having  been  hoisted  up  to  the  works,  and  etaoked  fi:>r  a  time^  the 
log  ii  hauled  into  the  saw*mill,  where  it  is  speedily  cut  into  planki 
viiiose  tjUokness  is  equal  to  the  width  of  fodr  pencils.  These  are 
sawed  again  into  laths,  whose  width  is  the  thickness  of  the  plank  $ 


taiA  in  ihis  conditioti  they  are  seasoned.  Ttey  an  dn|:  pliMd- ki 
long  <nri8s-cro88  rows  in  the  open  air,  giving  the  plade  the-  af^Mnw 
«nce  of  a  greatly  expanded  and  fimolftdly  airanged  latlKjrardb 
When  sufficiently  treated  by  the-  open  air,  rain,  and  ettttshine^  Aey 
are  placed  in  a  drjring-room,  and  Ixrougfat  to  the  proper  oondidon 
for  being  worked  fiir^er. 

Next  the  laths  are  cat  to  pencil  length  that  i%  of  course^  into 
strips  as  long  as  one  pencil  4md  as  wide  as  font*  At  this  point  most 
of  the  knperfections  of  the  cedat  are  r^ected;  'alid  it  is  found  thai 
ahnost  half  the  bulk  of  the  wood  imported  is  wasted,  from  sap,  shakes^ 
knots,  decay,  eto.  STo  scoipions,  eeatipedes,  or  other  teonbleaome 
insects,  have  ever  been  brovigbt  north  in  the  logs,  bnHa  ftfw  snakes 
liave  been  fonnd  coiled  np  in  the  hollows  of  the  wood.  Noaeddienta 
iiave,  however,  happened  in  consequence,  except  to  ibe  sttakes^ 

These  seasoning  processes  nsoally  ooonpy  abont  two  weeks.  The 
fiext  thing  is  to  groove  these  Modes  on  -one  ode  for  the  leads  of  the 
/bar  p^Msils,  and  on  the  other  for  the  cBviaiOBa  Mlween  ibenw  TUk 
is  sidftly  and  noisUy  done  by  a  debn^^fwoiking  little  ^rQK>viiig  ma* 
chine.  Then,  after  some  trimming  and  emoothii^  the  lead  ibd 
the  wood  for  the  flist  time  come  together,  like  those  Oriental  jmdea 
and  bridegrooms  who  see  eadi  other  for  the  first  time  at  themsN 
riage  whidi  unites  the  test  of  their  lives.  In  order  to  do  this,  the 
lead  is  dipped  in  glue,  laid  into  its  grooves,  and  a  thinner  riip^  jusi 
half  the  thickness  of  the  grooved  one^  is  glued  upon  it. 

The  pencils  now  exist,  but  in  groups  of  fours.  After  a  little  more 
trimming,  they  are  piled  into  a  pipe  that  lets  them  down  flaWways 
upon  a  table  of  another  ndsy  huirying  little  machiaa  As  each 
touches  the  table,  a  finger  oomes  up  behind  it  and  quietly  pushes  H 
out  to  a  set  of  saws  that  divide  it  into  four  penoUi,  whtoh  are  ia^ 
stantly  driven  forward  again  into  a  shaping  machine,  flram  which 
they  fidl — round  and  practical  oedar  pencils  at  la8t-*^into  a  boXw 

But  this  is  not  alL  Next  they  are  polished,  being  laid  on  an  eiiA> 
less  belt  that  carries  them  roliii^  along  under  a  set  of  foriously  vi<< 
brating  emery  surfiMMS,  firom  whidi  they  come  out  all  warm  cad  shiny, 
like  a  little  boy  rubbed  very  hard  with  a  crash  towel  after  being 
bathed.  Then  comes  the  coloring,  first  widi  a  dead  oolar,  which  is 
then  brightened  and  afterwards  vamidied.  A  veryiiq^eaious  mode 
of  painting  with  rapidity  and  efieot  is  used  at  this  stage  oftlwmaniiA 
flMJtore^  A  considerable  number  of  pencils  are  sta(&  into  a  b6X| 
along  with  a  supply  of  C(4oring  matter  in  very  fine  powder^  and  fliia 
boat  is  then  closed  and  placed  in  a  ahaft  ao  geared  as  at  oaee^.  to 
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whirl  the  box  roond  and  round  and  to  shake  it  back  and  forth  in  the 
direction  of  the  length  of  the  pencils.  This  swift  rubbuig  and  jolt- 
itig  brings  it  to  pass  that  the  pencils  color  themselves  with  great 
rapidity,  and  very  thoroughly  too. 

Last  oomes  the  lettering,  and  for  once  we  come  to  a  process 
through  which  the  pencils  have  to  pass  one  at  a  time.  It  has  no 
doubt  been  noticed  thus  far  how  continuous  has  been  the  method 
of  dealing  with  groups ;  a  method  which  is  remarkably  well  carried 
out  in  all  parts  of  the  oompan3r'8  processes  as  far  aa  possible,  and 
which  forms  a  striking  contrast  to  the  andent  Borrowdale  plan  of 
cracking  off  one  piece  of  lead  after  another,  perhaps  half  a  dosen 
times,  into  one  pencil  at  a  time.  After  the  lettering,  the  pencils  are 
ready  to  be  assembled,  papered,  and  packed  for  sale,  and  the  work 
is  done.  All  the  labels  are  printed  on  the  premises,  on  a  neat  hand- 
press,  all  the  paper  and  paper  boxes  nsed  in  packing  are  cut  and 
manufactured  there,  and  all  the  paints,  dyes,  etc,  are  prepared  thera 
Provided  the  wood  were  sufficiently  dry,  and  the  leads  were  ready, 
it  would  require  but  four  days  to  fill  an  order,  from  log  to  penoiL 

In  tracing  the  course  of  these  operations,  the  hbtory  has  been 
closely  limited  to  an  ordinary  style  of  pencil,  aay  the  black  round 
No.  2,  which  is  that  most  extensively  used.  For  every  thousand 
No.  2  pencils  are  used,  it  is  found,  about  three  hundred  of  No.  1 
and  No.  8,  and  seventy-five  of  No.  4,  these  four  numbers  being  the 
ordinary  range.  Of  No.  5,  for  instance,  only  about  twenty  are  called 
for  to  one  thousand  of  No.  2.  Of  the  colored  crayons,  or  red,  blue, 
yellow,  and  green  pencils,  about  one  twentieth  aa  many  are  used  si 
of  lead  pencils.  The  process  of  manufacturing  theae  closely  resem- 
bles that  for  the  lead,  being  done  with  the  same  machinery,  and  the 
clay  used  —  a  fine  pure  porcelain  clay  —  being  the  same  that  is 
mixed  with  the  lead  to  adjust  the  grades  of  the  pencils.  The  ex* 
tent  of  the  operations  of  the  concern  may  be  judged  of  by  one  totsl 
The  method  pursued  is  to  run  the  mill  on  one  class  of  pendls  until 
there  is  a  sufficient  stock  for  a  reasonable  extent  of  ftiture  orders, 
then  to  take  up  another,  and  so  on.  If  now  the  company  were  out 
of  No.  2,  they  would  make  up  under  ordinary  circumstances  ten 
thousand  gross  of  that  style, — that  is  one  million  four  himdred  and 
forty  thousand  No.  2  pencils, — and  then  proceed  to  another.  Tb« 
works  aa  at  present  organized,  with  a  few  additional  hands  at  soina 
points  of  the  process,  could  turn  out  about  six  hundred  gross,  that  ii 
ttghty-eix  thousand  four  hundred  pencils  a  day. 

There  are  a  fbw  variations  in  these  pencils,  which  have  not  been 
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mentioned.  Snoh  are  the  bone  tips  sometimes  need,  ako  made 
on  the  premises;  and  the  indiapmbber  tips,  these  being  pnrdiafled 
ready  made. 

The  machinery,  which  is  earned  by  a  sixty-horse-power  steam-en- 
gine, and  the  one  hundred  and  fifty  hands  employed  (about  eighty  of 
them  being  women),  do  an  amount  of  work  that  would  require  at 
least  six  hundred  persons,  all  working  by  hand«  The  premises  are 
airy  and  pleasant,  and  many  of  the  rooms  are  agreeably  perfumed 
with  the  cleanly  aromatic  scent  of  the  cedar. 

In  the  operations  of  sudi  a  concern  as  this  is  illmtrated  the  iitn 
measurable  progress  of  the  modem  arts.  The  oliject  that*  was  Jl 
hundred  years  ago  reached  by  many  a  country  school-boy  all  alone, 
with  a  lump  of  lead,  a  skillet  to  melt  it,  a  mould  to  shape,  it  and  a 
jackknife  to  whittle  it,  is  to-day  sought  with  an  elaborate  train  of 
heavy  machinery,  the  united  operations  of  mechanics,  natural  phi- 
losophy, and  chemistry,  materials  inported  from  the  very  ends  of  the 
earth  (such  as  those  used  in  coloiji^'l|^i&-rubber,  chemicals,  etc.)  by 
a  force  equal  to  almost  a  regimenllol^flaman  beings,  and  an  invest- 
ment of  capital  that  would  buy^m^doirt  farms.  And  yet,  most  won- 
derful of  all,  the  thing  made  Vy  soth  t^st  expense  and  labor  is  both 
beyond  comparison  better  than  the  }4ADmet,  and  actually  cheaper  I 

As  a  handsome  tribute  to  the  hig^  eKcellence  of  a  strictly  Ameri- 
can manufacture,  it  is  proper  to  stala  tJlat  the  peculiar  claims  of  the 
American  Lead  Pencil  Company  ib^fHUHmfacture  pencils  at  least 
equal  to  the  very  best  in  eveonesii^-atatiBlity,  freedom  from  grit, 
smoothness  of  texture,  ease  ia  ikiarkilB|[^j|iid  tenacity  of  point, — not 
to  mention  the  advantages  wfeieih  ^btb^ifKy  complete  machinery  and 
organization  give  them  in  fixlpg  a  ^bmjf  gyce  on  their  goods, — are 
fully  upheld  by  the  reports  of  {hetr^p^tyms  and  by  public  testimo- 
nials. A  long  list  of  public  oflpiBlfli  .efal&0ngineers,  artists,  and  in- 
structors in  drawing,  are  on  record  in  high  commendations  of  these 
pencils ;  among  whom,  for  instance,  are  Professor  Hertzberg,  of  the 
Art  Department  at  the  Brooklyn  Polytechnic  Institute  and  at  Coo- 
per Union ;  Professor  Louis  Bail  of  Yale  College ;  Ex-President 
Thomas  Hill  of  Harvard  College,  etc.,  etc.  In  the  praises  bestowed 
by  these  gentlemen,  few  of  them  omit  to  advert  to  their  gratification 
at  being  relieved  from  a  dependence  on  foreign  manufactories  for  a 
superior  quality  of  pencils.  Premiums  were  awarded  to  the  Com- 
pany, moreover,  by  the  St.  Louis  and  Maryland  Institute  fairs  of 
1866,  the  medal  of  the  Paris  Universal  Exposition  of  1867,  the 
Cincinnati  Industrial  Exposition,  and  a  certificate  of  award  at  the 
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The  ability  to  mcasnre  iiccarateljc,  and  thm  obtain  a  definite  and 
podtive  knowledge,  instead  of  a  generql  and  indefinite  knowledge  at 
form,  relation,  dbtance,  and  the  other  phenomena  of  the  existing 
condition  of  things  in  which  we  are  placed,  conetitutes  the  difference 
between  scientific  knowledge  and  ordinary  knowledge.  By  somQ 
philologiats  our  term  man  is  traced  to  a  derivation  from  the  Aryan 
root-word  ma,  to  measure.  Whether  this  derivation  is  tme  or  not, 
certain  it  is  that  the  most  accurate  and  compreheneive  definition  of 
man,  as  classified  at  the  head  of  the  organic  evolution  of  intelligence 
apon  this  planet,  is  that  of  a  measurer,  and,  aa  aymbols  of  liis  true 
domination  of  the  world,  a  rule  and  a  pair  of  scales  would  be  much 
fitter  and  more  expressive  of  his  ^ory  than  a  crown  and  a  sceptre. 

The  use  of  the  rule  is  so  absolutely  necessary  in  almost  every 
mechanical  or  artistic  puranit,  that  the  consumption  ia,  of  course, 
Tery  great,  and  the  manu&cture  is  consequently  a  very  impor- 
tant one.  Rules  are.  generally  made  of  boxwood  or  of  ivory,  and 
are  mounted  and  tipped  with  brass  or  olver.  Boxwood  is  mo«t  ex- 
tensively used,  both  on  account  of  its  being  more  plentjful  than 
ivory,  and  also  because  it  ia  less  liable  to  expand  and  contract  by 
Tariations  of  the  temperature.  This  laat  consideration  is  the  most 
important,  since  the.  accuracy  of  the  rule  depends  upon  the  con- 
stancy with  which  it  marks  the  fixed  atandud  for  lineal  meaaorer 
ipent. 

The  boxwood  used  by  the  chief  mavn&ctnrera  of  rules  growi  in  ' 
Tn^ey  ^nd  Southern  R)iseia,    The  ibrests  in  vhiph  it  ia  produced 
are  nnder  the  control  of  the  respective  goTemments,  and  are  farmed 
oat*  in:  leased  to  special  contractors,  who  pay  for  the  privilege  by  a 
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certain  percentage  of  the  income  from  the  sale  of  their  produce. 
The  forests  within  the  jurisdiction  of  RoBsia  are  leased  by  the  gov- 
ernment of  that  country  to  two  personti  who  have  full  control  of 
the  cutting  and  disposition  of  the  boxwood.  These  forests  occupy 
mountain  ranges  for  the  most  part  The  boxwood  is  cut,  and  after 
a  suitable  time  brought  down  from  the  mountains  to  the  market  or 
depot  for  sale,  on  the  backs  of  mules. 

The  tree  producing  boxwood,  known  botanically  as  the  IrnxuSj 
whence  our  name  for  it,  is  small  in  size,  the  average  diameter  of  the 
logs  which  reach  this  country  being  from  six  to  seven  inches,  and 
never  more  than  fifteen.  The  boxwood  imported  by  our  manufac- 
turers is  now  brought  directly  fix)m  the  depots  in  Russia  and  Turkey 
to  New  York  and  Boston,  by  the  way  of  Smyrna.  Formerly  it  was 
taken  to  Liverpool,  and  there  transshipped  to  this  coimtry.  Boxwood 
is  sold  by  weight,  the  prices  varying  from  thirty  to  one  hundred  and 
fifty  dollars  a  ton,  the  value  depending  upon  the  texture,  color,  and 
straightness  of  the  grain ;  the  color  being  an  important  consideration. 
The  deeper  the  golden  tint  ol  the  wood,  the  more  valuable  it  is  for 
rules. 

The  manufacture  of  rules  is  extensively  carried  on  in  the  "United 
States,  and  from  its  extent,  and  the  multiplicity  of  interests  which 
depend  in  a  greater  or  less  degree  upon  its  accuracy,  by  which  their 
own  is  regulated,  it  may  be  justly  classed  as  one  of  the  great  indus- 
tries of  the  land.  The  leading  manufactory  of  the  TTnited  States  is 
that  of  Stephens  and  Company,  at  Riverton,  Litchfield  County, 
Connecticut.  Their  factory  is  situated  on  the  Tunxis,  a  small  river, 
which  is  one  of  the  chief  branches  of  the  Parmington  River,  and 
which  at  this  spot  supplies  a  good  water-power.  The  establishment 
of  Stephens  and  Company  has  mainly  grown  up  under  the  fostering 
care  of  Mr.  DeLoss  H.  Stephens,  who  unites  with  the  character  of  an 
able  and  indefatigable  business  man  the  genius  of  a  first-class  practical 
inventor,  and  who,  by  machinery  of  his  own  invention,  has  greatly 
promoted  the  manufacture  of  rules  in  this  country.  The  most  im- 
portant inventions  which  Mr.  Stephens  has  made  have  been  wisely 
kept  within  the  knowledge  of  Stephens  and  Company,  and  secured  to 
their  special  control,  not  by  letters  patent,  but  by  private  use.  By 
the  aid  of  these  machines,  and  improvements  in  others,  which  have 
been  secured  in  the  same  way,  Messrs.  Stephens  and  Company  have 
been  enabled  to  manufacture  the  best  quality  of  rules  in  the  market, 
at  less  cost  than  many  of  their  competitors  have  been  able  to. 
Some  of  Mr.  Stephens^s  inventions  have,  however,  been  patented. 
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By  the  leflsening  of  the  cost. of  prodaction  brought  about  by  the 
use  of  their  machinery,  Messrs.  Stephens  and  Company  are  enabled 
to  give  the  purchasers  of  their  roles  more  perfect  and  more  conscien- 
tiously made  wares  at  lower  prices  than  their  competitors  can  well 
afford,  and  thus  they  have  risen  to  their  eminence  in  this  branch  of 
manu&cture. 

The  making  of  rules  is  a  nice  art,  and  quite  interesting  in  its 
details.  The  borwood  logs,  on  their  arrival  at  the  factory,  are  fibrst 
^blocked  up,'*  or  sawed  into  proper  lengths  or  sections,  which  are 
then  quartered,  or  split  into  four  minor  sections,  which  are  then 
dabbed  or  cut  into  pieces  about  the  width  of  a  rule.  These  slabs 
are  then  slit  into  pieces  about  an  eighth  of  .an  inch  in  thickness. 
The  next  process  is  to  ^  dress  ofl^''  or  gauge,  each  piece  as  to  its 
broader  surfaces,  or  sides,  and  its  edges,  into  the  required  shape 
and  size.  This  is  done  rapidly  and  perfectly  by  an  automatic  ma- 
chine of  ingenious  contrivance. 

The  ^  stuf^**  as  the  pieces  of  boxwood  are  called,  is  next  fitted  or 
adjusted  to  the  kind  of  joints  to  which  the  pieces  are  finally  to  be 
united.  These  joints  are  respectively  called  ^head  joints"  and 
^middle  joints."  The  next  step  is  to  ^ tip"  the  boxwood  pieces, 
that  is,  to  fit  the  brass  or  silver  caps  upon  their  ends;  brass  being 
chiefly  used  for  mounting  the  boxwood  rules,  and  German  silver,  or 
real  silver,  for  the  ivory  rules.  Pure  silver  mountings  are  too  ex- 
pensive for  the  general  demand ;  though  on  the  occauon  of  our 
visit  to  the  factory  of  Stephens  and  Company  we  saw  several  splen- 
did ivory  combination  rules  made  to  the  order  of  Governor  Claflin 
of  Massachusetts,  and  other  ^  republican  sovereigns,"  which  were 
mounted  with  pure  silver. 

The  brass  used  in  the  manu&cture  of  rules  is  brought  to  the  fac- 
tory from  the  rolling-mills,  in  sheets  prepared  for  the  purpose,  a&d 
is  slit  by  circular  shears  and  saws  into  proper  sizes,  and  then  cut 
with  dies  into  the  forms  needed  for  the  construction  of  the  joints, 
caps,  bindings,  etc.,  which  are  used  in  the  rules.  The  joints  of  the 
rules  made  by  Messrs.  Stephens  and  Company  are,  by  peculiar 
machinery,  ^  scraped,"  or  trimmed ;  this  process  doing  away  with  the 
dower  one  of  filing,  milling,  etc.,  and  leaving  the  work  more  perfect. 
The  machine  which  does  this  is  the  invention  of  Mr.  DeLoss  H. 
Stephens,  and  is  patented. 

Uniting  the  several  pieces  which  form  the  common  joint  is  done 
,  in  this  factory  by  a  "  €h-iving  machine,"  which  performs  this  work  at 
.  least  one  hundred  per  cent,  more  expeditiously  than  the  hand  method 
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The  angles  fonned  by  the  blade  and  leg  decreaae  jtut  one  half  aa 
faataa  die  aiqgtea  faiuwd  by-ippeDiiig'Hie  lega  ntlimjAB-inenaM. 
Tbe  npper  edge  of  the  otJier  aide  of  the  blade  ia  graduated  into 
iachea  and  ei^tbs,  and  thna  shows  the  ^fcAfo  tAe/oof.  lite  inner 
•dge  of  the  leg  whioh  holda  the  ^am  ia  also  graduated  to  mewnre 
t^  anglea  whiob  are  formed  by  taming  the  bUde  in  the  leiprhich 
holda  it.  Thaw  .<U«»m  alunr  iww  mmhthe  tigim,«^c  i»  reduced 
aa  the  blade  &lla  from  that  poaiiion.  Aa  a  T  equare  it  is  also  a  right- 
angled  triangle.  One  side  of  the  blade  is  divided  into  twelfths,  also 
the  ioffide  edge  of  the  leg  which  holds  it>  tbna  constituting  a  brsoe- 
acale. 


Stcplien^  patent  Combinalloii  Bole. 

The  slotted  screw  wimh  puses  throngfa  thg  «nd  aC.  the  leg  is 
naed  in  a^neting  the  sqnare^  shonld  it  reqnin  it.  By  iUe  simple 
arrangement  for  measnring  uigles,  this  i^eJweojiaeB  Invanable  to 
practical  mechanics  of  all  kind^jtu  tw.ll'BinomirTeyora,  diut^itsmen, 
arcbiteots,  and  evoy  one  wbo  knows  the  Tslne  of  an  kntn^ent  by 
which  he  can  readily  and  reliably  meamre  whatever  he  m^  wish; 
and  its  universal  use,  as  tending  to  diffiise  a  habit  of  ao^pnring  an 
accurate  and  scienUflo  knowledge  of  form  and  dictanoe,  would  prove 
a  moat  valaable  educational  asristance,  and  one  whioh  is  thoroughly 
in  the  spirit  of  the  times,  which  tends  to  r^laoe  v^ue  and  general 
OOQceptiona  of  Uiings  by  the  acooraoy  of  poaitire  ^owledge. 
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MA-nvAia  TMM  waioi  bhwhi 

XK90I1S.  — Tlia  ODtTITATlOV  OY 

TH*  rsoosM  or  makikq   amooiM.  — thb  bxkwit  of  thi 
—TBI  uuaoiPAiioa  ov  woHBM  rBOM  THK  Ota  or  amootu. 


The  broom  is  a  well-knom  implement  of  the  hooBe,  nsed  to 
sweep  away  dirt  and  dost,  and  is  tJierefbre  most  essential  to  order 
and  neatness.  There  are  brooms  in  England  called  heath  lvo<»ns, 
because  they  are  made  of  a  small  shmb  growing  on  the  sandy 
heaths  of  Great  Britain;  a  similar  shrub  is  fbnnd  in  great  abun- 
dance in  Spain,  and  la  donbtless  the  same  of  whieh  Pliny  speaka  aa 
covering  the  monntfuns  near  CartJiagenL  Thia  shrub  is  called  in 
England  broom,  and  is  supposed  to  have  given  tlie  name  to  all  im- 
picments  for  sweeping,  though  made  of  dififerent  materials.  There 
are  also  birch  brooms,  which  are  bundles  of  twigs,  used  for  sweep- 
ing stables  and  streets.  Brooms  are  sometimes  made  of  hair, 
funned  by  the  insertion  of  a  number  of  tuita  or  knots  of  bristles 
into  holes  bored  obliquely  in  a  stock  of  wood. 

The  word  besom,  meaning  broom,  is  used  by  the  Hebrew  Isaiah 
in  speaking  of  the  destruction  of  Babylon: — J  vHB  mmp  it  with 
the  besom  of  dettructi»n  ;  concerning  which  it  haa  been  qaaintly 
sMd, — "When  a  people  will  not  bo  made  dean  with  the  besom  oif 
reformation,  what  can  they  expect  hot  to  be  swept  off  the  earth 
with  the  besom  of  destruction  ?  "  There  is  an  old  En^ish  proverb 
which  says:  — 

"  k  new  bMoa  iweep*  etetn." 

This  is  generally  applied  to  new  servants  who  are  very  diligent, 
or  of  newly  appointed  officera  who  are  very  strict  and  scmpnlous, 
or  of  new  pretenders  to  friendship  who  are  very  officious.  When 
those  long  in  office  become  dishonest  and  corrupt,  the  broom  of 
reform  or  removal  Is  necessary,  and  is  a  proper  figure  for  the  ex- 
pression  of  public  indignation.  Another  old  proverb  su^ested  by 
this  usefiil  article  of  the  house  is ;  — 

"  9wMp  belfWB  jDttr  own  docv. 
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This  proverb  is  designed  as  a  reproof  to  those  persons  who  are  con- 
tinually interfering  with  the  affiiirs  of  others,  and  at  the  same  time 
neglecting  their  own.    It  is  thus  that  persons 


*'  Scald  their  own  lips  with  other  folks'  bxx>th. 
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or  meddle  with  what  they  haye  nothing  to  do. 

The  material  of  which  brooms  ^e  generally  made  is  a  kind  of 
sorghum  called  broom-corn.  It  is  supposed  to  be  a  natural  pro- 
duct of  China  or  India,  but  is  now  widely  cultivated  in  Europe 
and  America.  It  has  a  jointed  stem  like  a  reed,  and  grows  from 
six  to  twelve  feet  high,  having  a  bushy  top  of  whtch  the  brooms 
are  made.  The  stock  is  hard  and  dry  without  nutriment,  and  is 
regarded  as  of  no  value  except  for  manure.  The  sorghum,  of 
which,  in  Europe,  only  brooms  are  made,  is  cultivated  on  a  lai^ 
scale  and  with  great  care  in  China.  It  attains  an  astonishing  size ; 
its  stalks  are  strong  and  solid  enough  to  be  used  with  advantage  in 
the  construction  of  farm-houses  and  palings.  It  furnishes  a  con- 
siderable quantity  of  large  seeds,  which  the  poor  eat  instead  of 
rice,  and  from  which,  by  distillation,  a  liquor  may  be  obtained  con- 
taining a  large  proportion  of  alcohol. 

The  cultivation  of  broom-corn  is  a  branch  of  industry  in  most  of 
the  States,  and  considerable  profits  are  derived  from  the  manufac- 
ture of  brooms,  and  the  exportation  of  unmanu£ictured  brush  and 
broom  handles.  The  seed,  planted  in  rows  or  hills,  germinates  very 
rapidly ;  the  plants  require  no  more  care  than  is  usually  bestowed 
on  the  cultivation  of  Indian  com.  The  average  product  of  brush 
to  tiie  acre  is  about  500  pounds.  The  seed  is  separated  from  the 
brush  by  scraping  machines,  some  of  which,  in  large  establishnientjs 
are  moved  by  horse-power.  The  seed  is  used  for  fattening  sheep, 
for  feeding  poultry,  and,  when  ground  with  Indian  com  or  other 
grains,  may  be  profitably  fed  to  cows,  cattle,  and  horses.  The  value 
of  the  seed  is  often  greater  than  the  entire  cost  of  cultivating  and 
harvesting  the  broom  crop. 

In  the  manufacture  of  brooms,  very  simple  machinery  is  used, 
consisting  of  a  wood  roller,  turned  by  a  crank  for  the  purpose  of 
winding  on  the  cord.  One  hand  holds  the  broom-handle,  and,  while 
winding  on  the  twine,  the  brush  is  supplied  with  the  other.  The 
machine  has  also  a  bench  and  a  rag-wheel  to  hold  the  cord  when 
wound  on  the  roller.  With  this  simple  machinery  one  man  may 
make  from  ^ye  to  eight  dozen  brooms  in  a  day,  when  all  the  mato* 
rials  are  prepared  to  his  hand. 


The  Societies  of  Shakers  in  dte  Btate  of  Ntm  Yoik  are  engaged 
lately  in  the  cultivation  of  broom-ooni  tod  in  the  making  of 
brooms,  though  in  many  other  StsteB  this  bnnch  of  industry  re- 
ceives attention.  In  the  year  I860,  nineteen  States  vrere  reported 
as  producing  a  greater  or  less  nnniber  of  brooms.  In  the  State  of 
New  York  they  were  made  during  that  year  to  the  value  of 
(409,193;  in  Mossachuaetts,  ( 828,694 ;  and  the  total  valne  In  all 
the  StateB  was  reported  at  $  1,364,286,  The  brush  of  brooms  and 
broom-handles  are  exported  to  England  with  more  profit  than  if 
exported  already  made. 

The  chief  consumption  of  brooms  is  made  by  women,  on  whom 
the  dirty  and  diaagreeable  duty  of  sweeping  spears  to  have  de- 
volved, as  an  evidence  of  their  inferior  condition,  in  a  state  of  bar- 
barism. With  the  new  era,  however,  which  they  are  claiming  for 
themselves,  a  more  intelligent  method  of  constmcting  and  flimish- 
ing  our  houses  will  unquestionably  lead  to  a  state  of  things  in 
which  the  necessity  for  the  dirty  work  of  sweeping  will  be  in  a 
great  measure  abrogated,  and  women  be  freed  from  this  servile 
daty,  and  the  men  be  relieved  from  the  annoyance  of  the  prooess, 
the  results  of  which  are  desirable,  but  which  can  be  better  attained 
by  prevention,  and  by  habits  of  greater  cleanliness. 


GOLD  MINING. 


SB   TtBLD   OF   OOLD  BT  THE    1 

rOBKIA.  —  THE   BOMANCB    OF    COLD    HININO. THB    HEALITT    OF    •CIBICI. — 

THE  OKIOIH  OF  OOLD.  —  THE  PBOCEBSB*  OF  OOLD  BIKIBO.  —  WABB  HI*- 
no.  —  QDABTZ  NOTIIO.  —  THB  BTAHP  HILL.  —  CBEMICAI.  PSOCBHSBt.  — 
TBB  TIBLD  OF  OOLD  AT  PBE8ENT.  —  TUB  DlFFeSBNTIATlOH  0 
[    CALtrOBNIA.  - 


Gold,  the  most  valuable  of  the  precious  metala,  and  for  its  duc- 
tility, its  beauty,  and  durability,  the  moat  Bervtceable  of  them  all, 
occurs  in  many  parts  of  our  country,  and  gives  occupation  to  a 
large  army  of  workers.  The  hills  composed  of  granite  slates,  which 
flank  the  peaks  of  the  Alleghany  runge  on  the  east  and  south,  have 
since  the  settlement  of  the  country  furnished  many  inillion  dollars' 
worth  of  this  metal.  Up  to  tlic  year  1807,  Virginia  bad  yielded 
a  million  and  a  half  of  gold.  North  Carolina  nearly  ten  millions, 
South  Carolina  .a  little  more  than  Virginia,  and  Georgia  about 
seven  millions,  making  in  the  aggregate  twenty  milliona.  This  is 
only  about  one  third  the  annual  gold  product  of  California  during 
the  years  '52,  '53,  '54,  and  '65.  These  figures  show  how  greattbe 
development  of  the  mining  interest  in  the  country  has  been 
since  thu  startling  discovery  of  1848  at  Sutter's  Banch. 

In  that  year,  a  laborer  at  work  on  the  foundations  of  a  saw-mill 
saw  the  yellow  particles,  the  fame  of  which  was  to  stir  the  worid. 
The  excitement  which  blazed  out  and  lasted  for  three  years  follow- 
ing the  discovery  has  seldom  been  equalled.  The  years  '49,  '50, 
and  '51  saw  such  vast  additions  made  to  the  bullion  of  the  world 
that  a  serious  alarm  filled  some  minds  that  the  commercial  value 
of  gold  would  be  upset,  and  tJiat  the  coinage  of  Christendom 
would  be  permanently  deranged. 

Three  years  alter  California  was  added  to  the  gold-producing 
(T48) 
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areas  of  the  world,  the  magic  mineral  was  discovered  in  the  south* 
ern  part  of  Australia,  aud  the  California  scenes  of  1848  and  1849 
were  re-cnaeted  in  that  remote  part  of  the  world  in  1852  and  1858. 

The  whole  amount  of  gold  dug  from  the  discovery  of  this  coun- 
try to  the  California  discoveiy  was  twenty-eight  hundred  million 
dollars;  the  quantity  added  in  the  ten  years  from  1848. to  1858 
was  six  hundred  million  dollars ;  and  the  whole  of  the  addition 
since  1848  to  tlie  present  time  is  three  thousand  three  hundred 
millions,  —  nearly  as  much  as  was  added  during  the  fifteen  hun- 
dred years  from  the  beginning  of  the  Christian  era  to  the  discovery 
of  America. 

An  Indian,  soon  after  the  arrival  of  the  Spaniards,  chasing  a 
deer  up  the  slope  of  a  mountain  in  Peru,  laid  hold  of  a  bush  to  aid 
his  climbing;  the  bush  started  from  the  earth,  and  disclosed  a  mass 
of  shining  and  precious  metal  beneath  the  root,  enough  to  enrich 
him  and  all  his  tribe,  and  to  fire  the  cupidity  of  nations  parted 
fi'om  them  by  great  oceans.  A  few  other  fortunate  accidents,  sim- 
ilar to  tliis,  has  made  it  the  waking  dream  of  millions  that,  some 
time,  in  some  ravine,  or  on  a  hill-side,  or  in  the  recesses  of  a  cave, 
or  among  the  sands  of  a  mountain  stream,  chance  would  fling  be- 
fore them  a  nugget,  or  a  pile  of  glittering  sand,  that  would  lift 
them  at  a  giddy  bound  from  the  narrowness  of  a  cottage  to  the 
splendors  of  a  palace.  While  the  principles  of  metallurgy  were 
unknown,  the  boor  and  the  sage  were  alike  uncertain  whether  the 
earth  beneath  their  house,  or  the  soil  of  their  garden,  might  not 
contain  an  abundance  of  this  much-coveted,  glowing  sand.  It  is 
now  known  that  the  quantity  of  gold  in  the  heart  of  certain  moun- 
tains, and  in  the  sands  of  certain  streams,  is  enormous  —  as  great 
as  was  ever  pictured  in  the  dreams  of  distempered  fancy ;  but  it  is 
also  known  that  the  rocks  hold  it  in  so  firm  a  grip,  the  sands  con- 
tain it  in  such  hopeless  combination  with  worthless  matter,  that,  as 
a  rule,  it  will  require  more  than  a  dollar's  worth  of  labor  to  realize 
and  refine  a  dollar's  worth  of  metal. 

The  business  of  obtaining  gold  has  been  stripped  of  most  of  its 
delusions,  the  glamour  of  romance  has  been  dispelled  from  the 
mag^c  word,  and  the  science  of  it,  instead  of  being  occult  and  mar- 
vellous, has  its  difficulties  and  its  stubborn  problems ;  but  our  age 
is  advancing  in  the  mastery  of  them  by  the  same  steps  and  by  the 
activity  of  the  same  faculties  that  are  pushing  us  along  a  steadily 
ascending  grade  in  our  manufactures  of  iron,  and  wood,  and  cop- 


coal,  and  of 

I  great  masses 
yards  of  earth 
1.  If  a  silver 
id  States,  over 
1  be  found  to 
imerican  gold 
8  ia  California 
California,  the 

California  gold 
ill  whether  all 
than  they  are 
\j  cents  as  a 
those  delusive 

gold.  It  is  a 
the  bowels  of 
a  certain  class 
)servation  has 
d  in  red  sand- 
rivers,  as  the 
[ly,  and  in  this 
uige  of  mouQ- 
d  by  metamop- 
in  close  con- 
nd  hornblende 
ind  as  the  tor- 
kud  roll  along 
ad  in  the  beds 
«r  part  of  the 
in,  in  the  beds 
acer,  or  wash- 
up  the  bed  of 
t  by  the  moan- 
pick,  crushing 
etal,  —  this  is 

1  of  processes 
>ensive.  Since 


ootfV  Kornio^  75i 

1846,  from  1848  to  1868,  eight  hundred  and  fifty  milUon  dollani' 
worth  of  gold  was  taken  from  the  anriferoas  sand  of  the  Califor- 
nia streams,  or  hy  crashing  the  quartz  in  her  mountain  veins. 
Nine  tenths  of  this  amount  were  obtained  by  the  vaiious  processes 
of  placer,  or  wash-mining,  which  we  propose  quite  minutely  to 
describe. 

The  rudest  implement,  and  the  one  quite  generally  used  for  pro- 
specting purposes,  is  the  horn  spooU.  It  is  made  by  sawing  a  large 
horn  in  lialvcs  lengthwise,  and  scraping  the  section  so  as  to  form 
a  sort  of  carved  spoon,  which  is  about  two  inches  deep,  from  two 
to  three  inches  broad,  and  about  eight  inches  long.  It  holds  but 
two  or  three  pounds  of  earth,  but  long  practice  renders  the  miner 
so  skilful  in  the  use  of  it,  that  he  can  extract  the  gold  from  a 
spoonful  of  auriferous  earth  with  a  fiunlity  that  is  quite  wonderful. 

Another  simple  process  is  panning.  The  pan  used  by  a  gold 
digger  is  of  about  the  size  of  an  ordinaiy  milk-pan,  and  is  pressed 
into  shape  from  sheet  iron.  It  is  half  filled  with  the  sand  or  earth, 
water  is  added,  the  contents  are  stirred  and  poured  off,  until  most 
of  tlio  clay  and  fine  dirt  is  thrown  out.  When  the  contents  are 
reduced  to  a  mass  of  comparatively  clear  sand,  the  miner  holds  the 
pan  in  a  slanting  direction  and  gives  it  a  peculiar  twirl,  by  which 
the  top,  and  only  the  top,  of  the  sand  is  fiirted  out.  This  process 
is  continued  until  only  a  pinch  of  the  shining  sand  is  left  in  the 
lower  angle  of  the  pan. 

In  many  diggings  there  will  be  nuggets  of  considerable  size, 
many  as  large  as  a  pin-head,  and  some  as  big  as  a  squirrel  shot, 
to  be  found  at  the  bottom  of  a  panful  of  earth.  But  generally  the 
result  of  the  first  washing,  as  much  perhaps  as  would  fill  a  lady's 
thimble,  is  placed  by  itself,  and  afterwards  a  quantity  of  these 
pannings  is  washed  again  with  great  care. 

When  the  California  gold  was  first  discovered,  some  of  the  earth 
would  pan  out  fifty  cents'  worth  at  each  handling.  This  process  is 
kept  up  day  after  day,  and  week  after  week,  the  results  varying 
immensely,  according  to  the  richness  of  the  sand.  The  hopes  of 
the  miner  are  sometimes  stimulated  by  taking  out  a  dollar's  worth 
at  a  washing  ;  yet  he  often  keeps  on  witti  hopeful  but  wearisome 
industry,  washing  dirt  that  does  not  give  a  cent  to  the  panful. 

But  a  miner  with  any  enterprise  will  soon  contrive  some  more 
effectual  way  of  handling  pay  dirt,  and  a  very  natural  and  useful 
device  is  the  cradle.  This  consists  of  a  half  cylinder,  usually 
made  by  splitting^  a  large  tree  and  oarefhlly  digging  out  the  middle 
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ments,  with  a  little  quicksilver  at  the  bottom  of  the  intersticeB. 
The  sluice  has  a  dowiiward  pitch  of  from  ten  inches  to  a  foot  and 
a  half  for  each  box  of  twelve  feet  in  length,  according  to  the  qual- 
ity of  the  dirt  thrown  into  it.  The  spaces  between  the  blocks^  or 
**  riffles/'  as  they  are  called,  are  soon  filled  with  sand  as  the  wash- 
ing begins,  but  the  fine  particles  of  gold  are  caught  in  the  sand, 
and  slowly  work  their  way  to  the  bottom,  where  they  are  retained 
and  taken  up  by  the  mercury,  while  the  pebbles  arc  swept  along 
by  the  current,  and  carried  out  at  the  tailings.  The  sluice  is,  in  fact, 
an  artificial  stream,  with  various  irregularities  in  its  bottom,  so 
contrived  as  to  arrest  the  gold,  the  nuggets  being  detained  by  the 
larger  cracks,  and  the  fine  dust  being  caught  in  the  mercury. 

The  quantity  of  water  required  varies  with  the  coarseness  of 
the  dirt  from  as  much  as  pours  through  a  square  orifice  three  by  four 
inchcS;  to  the  discharge  through  a  square  four  by  five  inches.  The 
quantity  of  water  to  be  used  by  each  sluice  company  is  regulated 
by  district  mining  laws.  Sluices  vary  greatly  in  length,  some 
consisting  of  only  three  or.  four  boxes,  and  others  extending  many 
thousand  feet. 

The  washing,  once  begun,  goes  on  for  many  days,  and  sometimes, 
where  the  dirt  is  rich,  there  are  double  gangs  of  men,  and  the 
work  is  not  interrupted  at  nightfall.  It  is  found  that  most  of  the 
free  gold  and  the  nuggets  are  lodged  in  some  part  of  the  sluice ; 
but  many  of  the  finer  particles  go  out  with  the  tailings,  and  the 
art  of  managing  these  fine  particles  so  as  to  save  them  without 
great  loss  of  time  and  labor  requires  careful  study  by  our  metal- 
lurgists. After  a  large  quantity  of  dirt  has  been  washed  in  the 
sluice,  the  miner  shuts  oflf  his  water,  and  takes  a  day  for  cleaning 
up.  The  first  blocks  or  riffles  at  the  head  of  the  sluice  are  taken 
up,  and  the  rich  sand  carefully  brushed  down  from  their  sides. 
When  a  number  of  boxes  have  been  cleared  in  this  way,  a  little 
water  is  let  in,  and  the  washing  is  conducted  veiy  carefully.  The 
amalgam  is  taken  up  in  little  scoops  made  for  the  purpose,  while 
the  nuggets  may  be  picked  up  in  the  fingers.  In  a  rich  mining 
district,  where  the  sluice  work  has  been  carefully  conducted,  the 
cleaning-up  day  is  one  of  considerable  excitement,  as  many  thou- 
sand dollars  are  frequently  found  nestled  between  the  wet  blocks 
and  absorbed  in  the  little  puddles  of  quicksilver.  After  straining 
the  amalgam  through  the  chamois,  it  is  sometimes  retorted  on  the 
spot,  but  more  frequently  sold  to  skilled  operators,  it  being  under- 
stood that  about  forty  per  cent,  of  the  amalgam  is  gold.      The 


756  GOLD  MINING. 

quicksilver  is  expelled  by  roasting  in  a  close  retort,  so  contrived 
that  the  evaporated  quicksilver  may  be  condensed  And  used  over 
again.  At  present  a  very  large  proportion  of  the  wash  mining  of 
California  is  conducted  by  the  sluice  process. 

With  it  is  connected  hydraulic  mining,  by  which  immense  masses 
of  earth  are  torn  down  and  thrown  into  sluices  by  tlie  action  of 
water  alone.  All  the  region  above  the  mining  lauds  of  Califoniia 
abounds  in  lakes  and  mountain  streams,  so  that  a  ditch  or  sluice  will 
bring  the  water  to  a  reservoir  a  hundred  or  two  hundred  feet  above 
the  bank  of  earth  to  be  washed.  It  comes  down  from  the  reser- 
voir in  very  strong  iron  pipes,  to  the  bottom  of  which  a  hose, 
made  of  the  strongest  canvas,  and  bound  about  with  cords,  is  at- 
tached. A  stream  of  water  is  made  to  play  against  the  bank  with 
a  force  like  that  seen  in  the  action  of  the  strongest  steam  fire  en- 
gines. The  water,  the  mud,  and  the  boulders  thus  torn  from  the 
side  of  the  hill  are  conveyed  down  a  long  sluice,  the  height  and 
width  of  which  correspond  to  the  quantity  of  water  used.  Some- 
times fifty  thousand  cubic  feet  of  water  per  hour  are  hurled  against 
a  bank  or  hill-side,  and  made  to  wash  the  most  of  it  down  the 
sluice.  Under  the  steady  action  of  this  immense  power  tlie  oailh 
is  softened,  broken  down,  and  washed  away,  at  a  rate  that  is 
amazing.  There  is  generally  arranged  a  precipitous  fall  in  some 
part  of  the  sluice,  so  that  the  gravel  which  lias  been  cemented  to- 
gether by  the  action  of  iron  in  the  water  is  crushed  and  disinte- 
grated, thus  releasing  quantities  of  gold  which  it  would  be  vej^ 
expensive  and  difficult  to  reaqh  by  any  pt^her  process. 

Quartz  Mixino. 

* 

There  is  a  large  amount  of  capital  invested  and  industry  en- 
gaged in  washing  gold  from  sand  and  concrete ;  but  tliis  branch 
of  mining  is  coarse  and  primitive  compared  with  operations  the 
object  of  which  is  to  crush  the  rock  in  which  gold  occurs,  and 
extract  the  precious  metal  from  the  pulverized  rock.  As  much  the 
greater  part  of  the  gold  thus  extracted  is  separated  from  close 
connection  with  quartz  rock,  this  branch  of  the  industry  is  called 
quartz  mining. 

The  prospecting  miner  becomes  an  expert  in  the  appearance  and 
nature  of  quartz  rock  in  California.  The  presumption  is  always 
in  favor  of  a  vein  of  quartz  that  it  has  more  or  less  of  gold  in  it. 
He  detaches  portions  of  the  rock,  explores  the  side  of  tiie  bill  or 


GOLD  MXSUm.  Itt 

mountain,  so  as  to  learn  its  dip,  or  direction,  and  its  width.  It 
seldom  occurs  tfaiat  tfaie  poor,  prospecting  miner  is  made  rich  l^ 
his  discovery.  He  records  his  lode  or  claim,  and,  if  his  wants  aro 
pressing,  will  sell  it  for  a  small  sum  in  hard  money.  If  he  dis- 
covers a  thriity  disposition  at  the  same  time  that  he  finds  the 
shining  ore  in  the  rock,  he  will  not  part  with  his  claim,  but  seek 
to  unite  capital  with  it,  so  as  to  erect  a  stamping  mill.  If  the 
rock  is  found  to  pay  well  after  a  few  tons  have  been  crushed,  and 
the  lode  appears  to  be  quite  wide,  and  other  indications  oie  flat- 
tering, but  little  hesitation  will  appear  on  the  part  of  capitalists. 
No  great  outlay  is  required  at  first  in  the  extraction  of  gold-beax^ 
ing  quartz. 

When  the  vein  is  strong,  and  groat  confidence  is  felt,  a  tunnel 
is  carried  into  the  side  of  the  hill,  a  few  hundred  feet  below  the 
outcrop,  and  as  soon  as  the  vein  is  reached  .and  found  to  be  valu- 
able, a  rude  railway  is  laid  4n  the  bottom  of  the  tunnel,  and  the 
auriferous  rock  is  taken  out  to  the  dump,  and  the  mill  is  erected 
as  near  to  this  as  the  nature  of  the  country  will  admit. 

A  stamping  mill  consists  of  an  engine  of  sufficient  power  to 
work  a  number  of  strong  iron  pestles,  or  upright  bars,  lifting  them 
about  a  foot  high,  and  letting  their  great. weight  come  down  with 
a  crushing  power  upon  the  iragments  of  rock  laid  beneath.  The 
cliicf  parts  of  it  are  tlie  boiler  and  engine,  the  stamps,  and  some 
apparatus  for  gleaning  out  the  gold  from  the  quantities  of  fine  rock 
made  by  the  action  of  the  stamps.  At  first,  until  the  value  of  the 
mine  is  well  known,  an  eight  or  ten  stamp  mill  is  considered  all 
that  prudence  dictates.  The  power  of  the  engine  is  applied  to  a 
series  of  cams,  which  lift  these  stamps  to  the  desired  height.  The 
stamp  consists  of  four  parts  —  the  stem,  or  long  cylindrical  shaft, 
held  in  position  by  grooves  ;  the  tappet,  or  arrangement  fer  lifting 
it  by  a  cam ;  the  head,  and  the  shoe.  The  head  is  consideraUy 
larger  than  the  stem,  and  at  the  lower  end  has  a  hole  into  which 
the  shoe  is  slipped.  This  shoe  is  liable  to  be  broken  or  worn  out 
by  the  work  it  has  to  do,  and  must  be  renewed.  The  mortar, 
where  the  crushing  is  done,  is  a  very  strong  iron  box,  with  cavities 
in  the  bottom  for  the  dies  or  anvils  whero  the  weight  of  the  blow 
falls.  This  mortar,  as  well  as  the  dies,  rosts  upon  solid  timbers, 
well  bedded  in  the  earth. 

Each  stamp  can  pulverize  from  one  to  three  tons  of  rock  in 
twenty-four  hours,  the  speed  being  about  sixty  blows  in  a  minute, 
or  a  stroke  eveiy  second.    A  stream  of  water,  pours  inta  the  mpr- 
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by  a  thick  coating  of  bitamen.  Chlorine  gas  is  introduced  both 
above  and  below  the  ore,  and  the  effect  of  it  is  to  take  up  the  gold 
and  convcit  it  to  chloride  of  gold.  After  holding  the  gas  in  close 
contact  with  the  roasted  ore  for  twelve  or  eighteen  hoars,  water 
is  introduced  in  a  small  stceam,  and  as  it  trickles  through  the 
mass,  it  is  carefully  saved,  for  this  water  is  a  solution  of  chloride 
of  gold,  and  realizes  the  dream  of  the  old  alchemists,  who  hoped 
for  wondrous  effects  if  they  could  but  make  liquid  gold.  If  a 
combination  of  sulphur  and  iron  is  thrown  into  this  liquid,  the 
gold  is  thrown  to  the  bottom  in  tlie  form  of  a  very  fine  powder. 
After  the  vat  has  settled,  the  water  above  the  powder  is  slowly 
drawn  off,  and  the  powdered  gold  is  carefully  dried  on  broad  sheets 
of  paper.  It  is  believed  that  ninety  per  cent,  of  the  gold  is  saved 
by  this  process,  and  at  a  cost  of  about  twenty  dollars  per  ton 
of  ore. 

There  are  about  five  hundred  quartis  mills  in  California,  and  the 
average  number  of  stamps  in  each  is  ten.  In  the  Grass  Valley 
mining  district,  the  bestin^the  state  for  quartz  mining  in  a  radius 
of  four  miles,  Boss  Browne  says  three  and  a  half  millions  of  gold 
are  produced  annually.  This  is  an  average  yield  of  seventeen 
hundred  dollars  to  each  person  at  work.  One  mine,  the  North 
Star,  one  of  the  best  gold  mines  in  the  world,  has  yielded  six  hun- 
dred thousand  dollars  in  net  profits,  and  the  profits  are  now  going 
on  at  the  rate  of  firom  ten  thousand  dollars  to  twelve  thousand  dol- 
lars per  month.  During  the  twelve  years  from  1849  to  1861  Cali- 
fornia gave  us  a  little  over  fifty  millions  in  gold  annually.  Since 
1862  the  product  has  slowly  declined,  and  is  now  between 
twenty-five  and  thirty  millions  a  year,  and  one  third  of  this  is  the 
product  of  stamp  mills  and  quarts  mining ;  the  other  fifteen  or 
twenly  millions  is  washed  from  sand  and  gravel  by  the  different 
contrivances  we  have  described. 

The  California  of  to-day,  compared  with  the  community  of  ex- 
cited gold  hunters  that  washed  out  eixty^ve  millions  of  this 
metal  in  1853,  fllustrates  the  contrast  between  a  mining  population 
and  a  community  devoted  to  general  industry.  The  wheat  cn^p 
of  tiiis  year  is  about  equal  in  value  to  the  gold  product.  Washing 
sand  and  crushing  ore  is  but  one,  and  that  comparatively  a  second- 
ary industry.  Tet  the  average  prosperity  of  the  state  is  far  high- 
er than  in  those  wild  and  romantic  d*ys  when  every  rill  in  the  state 
was  believed  to  "flow  down  over  golden  sands." 

It  is  doubtful  whether  the  whole  of  the  twenty-five  or  thirty 
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MEROURT,   OR   QUICKSILVER. 


I   JltSt   TO   WHICH   r 


Mebcurt,  or  quicksilver,  ia  &  metal,  which  iB  fluid  &t  the  tern* 
perature  generall;  prevailing  on  the  surface  of  the  earth.  From 
lience  its  name  quicksilver,  which  is  a  translation  of  the  name  ar- 
genlum  viuum,  live  silver,  given  it  hy  the  Latins.  The  word  quick, 
in  its  old  signification,  means  alive,  as  we  see  in  the  text  "the 
qaick  ana  the  dead,"  meaning  those  who  are  alive  and  those  who 
are  dead.  At  a  temperature  of  40°  below  zero  mercury  assumes 
a  solid  form,  crystallizing  into  regular  octahedrons,  and  becoming 
malleable,  contracting  in  bulk,  and  obtaining  a  greater  specific 
gravity.  It  boils  at  662°,  passing  off  then  in  the  form  of  a  trans- 
parent and  invisible  vapor,  the  density  of  which  is  more  than  six 
times  greater  than  that  of  air. 

To  the  oldest  nations  of  antiquity  the  use  of  mercury  was  un- 
known, nor  had  they  arrived  at  a  knowledge  of  the  process  for 
obtaining  it  irom  the  compounds  with  which  it  is  usually  found  in 
a  state  of  nature.  The  chief  source  from  which  the  modem  world 
obtains  its  supply  of  mercury  is  from  the  deposits  of  cinnabar, 
which  is  a  native  sulphuret  of  mercury,  consisting  of  one  atom  of 
mercnry  and  one  of  sulphur,  or  by  proportion,  86.2  of  the  first  to 
13.8  of  the  second.  It  also  occurs  in  several  oUier  natural  combi- 
nations with  other  substances,  but  not  in  sufficient  quantities  to 
justify  its  preparation  as  an  industry. 

In  most  of  the  natural  deposits  of  mercurial  combinadons,  pure 
mercury  is  found  deposited  in  small  globules,  as  might  be  expected 
front  the  volatile  character  of  the  metal.     From  a  scientific  exam- 
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to  only  a  few  yeaxs.  These  mines,  being  the  property  of  the  gov- 
ernment, are  leased  to  contractors  at  a  rent,  or  royalty,  on  the 
product.  Of  late  years,  they  have  been  leased  by  the  Rothschilds 
of  Europe ;  and  as  the  government  has  at  every  renewal  of 
the  contract  raised  their  price,  the  price  of  mercury  since  1839 
has  been  almost  doubled.  It  was  only  by  the  discovery  of  the 
mines  in  California  that  the  indefinite  extortion  of  the  Spanish 
government  has  been  checked. 

The  next  important  mines  of  mercury  in  Europe  are  those  of 
Austria.  These  are  situated  at  Idria,  in  Carinthia,  and  have  been 
worked  for  several  hundred  years.  The  ore  is  chiefly  the  sulpha- 
ret,  with  some  native  mercury.  It  is  contained  in  a  black  com- 
pact limestone,  associated  with  shales,  in  which  are  found  the 
fossils  of  the  Jura  limestone  age.  The  metal,  from  its  intimate 
combination  with  the  shales,  has  evidently  been  deposited  in  the 
form  of  a  metallic  vapor. 

In  America,  both  Peru  and  Mexico  contain  mines  of  mercurial 
ore.  The  native  Indians  of  Peru  worked  the  mines  before  the 
arrival  of  the  Spaniards.  It  is,  however,  most  probable  that  they 
v^orked  them  only  for  the  purpose  of  obtaining  the  material  of 
their  paints.  The  most  important  deposits  in  Peru  are  those  in 
the  province  of  Huancavelica ;  the  presence  of  mercury  has  been 
proved  in  forty-one  different  localities  in  this  province.  The  chief 
mine  is,  however,  that  of  Santa  Barbara,  which  is  still  called  by 
the  people  "  the  Great  Mine."  It  has  been  worked  since  1666, 
but  60  negligently  has  the  work  been  done,  that  much  of  it  has 
fallen  in.  On  one  occasion  two  hundred  workmen  were  killed  by 
such  an  occurrence. 

In  Mexico  there  are  deposits  of  mercurial  ore  in  several  places. 
Humboldt  mentions  the  following  as  the  most  important :  Gigante, 
near  Guanaxuato  ;  Rincon  de  Centeno,  near  Queretaro  ;  Durasno  ; 
Sierra  de  Pinos,  and  other  places  in  the  department  of  San  Luis 
Potosi ;  Melilla,  in  that  of  Zacatecas ;  and  El  Doctor,  in  that  of 
Queretaro.  The  ores  are  found  either  in  beds  in  the  secondary 
strata,  or  as  veins  which  traverse  the  porphyritic  trappean  rocks. 

At  Durasno,  cinnabar,  mixed  with  many  globules  of  native 
metal,  forms  a  horizontal  bed  resting  on  the  porphyry,  and  covered 
by  beds  of  shaly  clay,  containing  fossil  wood  and  coal.  The  ex- 
cavations are  only  pits  a  few  feet  in  depth.  Though  several  hun- 
dred quintals,  weighing  one  hundred  pounds  each,  were  at  one 
time  taken  from  it,  yet  this  appears  to  have  been  only  a  limited 
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OF   •ILTEBUrO  TBBM.  —  MIBBOBI   IK  TBB  CKIIBD  BIAIBB. 

MiRROKs  may  have  been  suggested  by  the  glaasy  surl&ce  of  still 
water ;  but  there  are  reasons  to  believe  tbftt  mirrors  were  made  as 
eoon  as  men  began  to  exert  their  skill  in  metals  and  stones.  Any 
solid  body,  capable  of  receiving  a  polished  surfoce,  could  be  used 
for  snch  a  purpose.  In  the  Book  of  Job  occnrs  the  following  pas- 
sage :  "  Hast  thou  with  him  spread  out  the  sky,  which  is  strong, 
and  as  a  moUen  hoking-glaaal "  The  word  rendered  "looking* 
glass  "  should  have  been  rendered  mirror.  It  is  said  also  in  the 
Book  of  Exodus  that  Moses  "made  the  laver  of  brass  of  the  look' 
ing-glaeses  "  (mirrorB)  "  of  the  women  assembled  at  the  door  of  th« 
tabernacle  of  the  congregation."  As  these  mirrors  were  formed 
into  a  brazen  laver,  the  mirrorB  were  of  that  materia.  In  Ecclai- 
osd'ciM  it  is  said,  "  Thou  shalt  be  unto  him  as  if  thou  hadst  wiped 
a  looking-glass"  (mirror),  "and  thoa  sbalt  know  tiiat  his  mat 
hath  not  been  altogether  wiped  away,"  There  can  be  no  doubt 
that  metallic  mirrors  are  referred  to  in  all  these  places.  The  wo- 
men assembled  at  the  door  of  the  tabernacle  for  worship  are  sup- 
posed to  have  been  in  full  dress,  so  that  it  waa  necessary  for  them 
to  have  their  looking-glasses  (mirrors),  according  to  the  custom  of 
the  Egyptians.  They  were  voluntarily  presented  to  Moses,  or 
delivered  up  on  a  requisition,  for  the  purpose  of  making  out 
of  them  one  of  the  utensils  of  the  tabernacle.  It  may  have  been 
a  blow  struck  by  the  Hebrew  leader  at  the  vanity  of  the  women. 
In  later  times,  the  prophet  Isaiah,  speaking  of  the  extravagance 
ef  female  dress,  enumerates,  among  other  things,  rings,  nose- 
jewels,  wimples,  Crispin g-pins,  and  glasses.  It  is  probable  that 
their  excessive  vanity  was  evinced  by  carrying  small  minora,  that 
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they  might  at  any  time  examine  and  adjust  their  dresses.  This 
appears  to  have  been  a  peculiarity  of  women  in  Eastern  countries 
from  time  immemorial.  The  Moorish  women  in  Barbary  are  said 
to  be  80  fond  of  their  ornaments,  and  particularly  of  their  looking- 
glasses,  which  they  hang  about  their  breasts,  that  they  will  not 
lay  them  aside  even  when,  after  the  drudgery  of  the  day,  they  are 
obliged  to  go  two  or  three  miles  with  a  pitcher  or  a  goat-skin  to 
fetch  water. 

As  articles  of  the  toilet,  mirrors  were  held  in  high  esteem,  since, 
with  other  precious  things,  they  were  deposited  with  the  dead  in 
the  tombs  and  places  of  burial  of  the  ancient  nations.  In  what 
are  called  the  Christian  catacombs  of  ancient  Rome  mirrors  have 
been  found  similar  to  those  found  in  the  tombs  of  Greeks,  Etrus- 
cans, an(*  Romans.  Boldetti  speaks  of  some  found  in  the  tombs 
of  children  in  the  catacomb  of  St.  Galistus,  which  appeared  to  be 
made  oi  a  mixture  of  bronze  and  lead,  or  tin,  similar  to  those  made 
in  Brundusium,  which  Pliny  speaks  of  as  the  most  celebrated  and 
the  most  valued.  They  were  sometimes  made  of  a  particular 
stone,  which  is  supposed  to  have  been  a  kind  of  vitrified  lava. 
The  houses  of  the  rich  were  sometimes  ornamented  with  polished 
slabs  inseited  in  the  walls  of  wainscoted  apartments.  Domitian, 
when  he  suspected  that  plots  were  formed  against  him,  caused  a 
gallery,  in  which  he  used  to  walk,  to  be  lined  with  a  kind  of  pol- 
ished stone,  which  by  its  reflection  showed  everything  that  was 
done  behind  his  back.  The  Spaniards,  when  they  came  to  Ameri- 
ca, found  mirrors  made  of  a  substance  called  the  Inca's  stone,  be- 
cause the  same  material  was  used  for  ornaments  by  the  Incas,  or 
princes  of  Peru.  It  appears  to  have  been  a  compact  pyrites,  sus- 
ceptible of  a  fine  polish,  and  calculated  to  form  mirrors  apparently 
superior  to  any  of  stone  which  the  ancient  nations  of  Europe  or 
Asia  seem  to  have  possessed.  The  Americans  had  also  at  the 
same  time  mirrors  of  silver,  copper,  and  brass.  In  Egypt  mirrors 
were  made  of  mixed  metal,  chiefly  of  copper,  highly  polished. 
Some  have  been  discovered  at  Thebes,  the  lustre  of  which  has  been 
partially  restored,  though  they  had  been  buried  in  the  earth  for 
many  -centuries.  The  greater  part  of  the  ancient  mirrors  were 
made  of  silver,  not  on  account  of  costliness  and  magnificence,  but 
because  silver  was  the  best  adapted  and  most  durable  of  all  the 
then  known  unmixed  metals  for  such  uses. 

In  the  Roman  law,  when  silver  plate  is  mentioned  under  the 
head  of  heirship  and  succession,  silver  mirrors  are  rarely  omitted. 
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Seneca  and  other  writefa  of  his*  time,  speaVifig  agaSnirt  luxury, 
ridicale  the  extravagance  of  the  age,  in  which  every  young  wo- 
man must  have  a  silver  mirror.  These  mirrors  w^te  round  or 
oval,  with  handles  of  wood,  stone,  or  metal,  according  to  the  taste 
of  the  owner,  not  differing  much  in  form  from  the  hand-mirrors 
DOW  in  use. 

At  a  later  peri(fd  the  extravagance  of  the  times  was  censured 
by  Jean  des/Gaures,  an  old  French  moralist,  who,  declaiming 
against  the  fashions  of  his  day,  notices  one,  of  the  ladies  canyihg' 
mirrors  fixed  to  their  waists,  iHiich  seemed  to  employ  their  eyes  in 
perpetual  activity.  From  this  mode  wilt  result,  according  to  hon- 
est Dee  Gaures,  their  eternal  damnation.  *'  Alas !  "  he  says,  "  in 
what  an  age  do  we  live,  to  see  siich  depravity  as  we  see,  that  in* 
duces  them  even  to  bring  into  church  these  scandaloiu  mirror$ 
hanging  aboui,  (heir  waiati  Let  all  histories  —  divine,  human,  and 
profane — be  consulted,  never  will  it  be  fbund  that  these  objects  ' 
of  vanity  were  ever  thus  brought  into  public  by  the  most  meretri- 
cious of  the  sex.  It  is  true,  at  present  none  but  the  ladies  of  the 
court  venture  to  wear  them ;  but  long  it  will  not  be  before  ewry 
cUizen^s  daughter  and  eisery  female  servant  will  wear  them.'' 

A  satire  on  the  same  subject  appeared  in  a  book  entitled*  "  Lifs 
and  Adventures  of  Miss  Robinson  GrtisoeJ'  Wrecked,  as  the 
famous  Mr,  R.  Crusoe  was,  she  plundered  the  ship,  and  trans- 
ported all  things  valued  by  a  woman  to  her  lonely  island.  About 
to  leave  the  ship  with  a  loaded  raft,  she  says,  ''  The  thought 
flashed  upon  me,  and,  as  I  may  say,  with  its  brightness  illuminated 
the  very  depths  of  my  being,  when  I  remembered  that  I  had  no 
looking-glass.  A  woman,  nursed  in  the  lap  and  dandled  on  th<e' 
knees  of  luxury  without  a  looking-glass  I  Imagine  it,  dwell  upoDt 
it !  Is  it  possible  for  Fate,  in  its  worst  malignity,  more  cruelly' 
to  punish  her  t  When  at  home,  with  every  blessing  about  me;  I 
thought  nothing  of  the  chief  delight,  the  happiness,  of  sitting  tw6 
or  three  hours  before  my  mirror,  trying  here  a  patch,  and  there  a 
patch  ;  now  making  pretty  experiments  with  my  hair  for  more  ceiv 
tain  killing."  She  secured  a  looking^aBS.  "Very  thick  and 
very  violent  were  the  beatings  of  my  woman's  heart  as  I  brought 
the  mirror  over  the  ship's  side.  No  words,  though  bright  as  rain- 
bows, can  paint  my  feelings  when  I  saw  the  glass  safely  lowered 
among  my  other  goods.  I  sank  upon  the  deck,  and  grateful  tears 
ran  like  rain«4rops  on  cottage  casements,  down  my  cheeks." 

OhrysoBtom,  in  the  latter  part  of  the  fourth  century,  speaking 
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in  a  sermon  of  the  extravagance  of  the  women,  says,  "  The  maid- 
servants must  be  continually  importuning  the  silversmith  to  know 
whether  their  lady's  mirror  be  yet  ready." 

It  is  supposed  that  the  largest  mirrors  in  use  by  the  ancients 
were  often  made  of  polished  plates  of  silver ;  and  some  were  so 
large  as  to  reflect  the  whole  person.  Such,  doubtless,  was  the 
one  used  by  Demosthenes.  Plutarch  says  he  had  a  looking-glass 
(mirror)  in  his  house,  before  which  he  used  to  declaim,  and  adjust 
all  his  motions. 

But  the  point  of  most  masculine  satires  against  the  inordinate 
feminine  love  of  mirrors  would  be  destroyed,  should  we  quote  in- 
stances enough  to  show  that  the  use  of  mirrors  is  as  common 
among  men  as  among  women.  Let  us  therefore  pass  over  with 
judicious  silence  this  branch  of  the  subject. 

Metallic  mirrors  were  generally  used  until  the  thirteenth  century. 
The  first  mention  of  glass  mirrors,  covered  on  the  back  with  tin  or 
lead,  is  made  by  Johannes  Peckham,  an  English  Franciscan  monk. 
In  the  year  1279  he  wrote  a  treatise  on  optics,  in  which  he  speaks 
of  mirrors  made  of  iron,  steel,  and  polished  marble ;  also  of  glass 
mirrors,  which  were  covered  on  the  back  with  lead,  and  that  no 
image  w^s  reflected  when  the  lead  was  scraped  off.  "  That  this 
invention  cannot  be  much  older  we  have  reason  to  conclude,  be- 
cause glass  mirrors  were  extremely  scarce  in  France  even  in  the 
fourteenth  century,  while  mirrors  of  metal  were  in  common  use ; 
and  we  are  told  that  the  mirror  of  Anne  de  Bretagne,  consort  of 
Louis  XII.,  was  of  the  latter  kind.  Metal  mirrors  were  also  made 
and  used  in  Persia  and  the  East,  where,  indeed,  ancient  usages  con- 
tinued longest,  and  glass  mirrors  were  not  known  there  till  the 
commencement  of  the  European  trade  with  these  remote  regions. 
Metallic  mirrors  are  still  preferred  in  those  countries,  because  they 
are  not  so  liable  to  break,  and  can  be  preserved  better  in  a  dry, 
hot  climate  than  the  amalgam  of  glass  mirrors." 

Respecting  the  progress  of  this  art,  it  appears  that  at  first  melted 
lead,  or  perhaps  tin,  was  poured  over  the  glass  plate  while  yet  hot. 
as  it  came  fi*om  the  furnace.  This  process  agrees  with  that  which, 
at  an  early  period,  was  employed  in  Nuremberg  for  making  convex 
mirrors.  By  means  of  a  pipe,  a  metallic  mixture  was  blown  into 
a  hollow  ball  of  glass  while  hot,  completely  coating  the  inner  sur- 
face. When  the  glass  became  cool,  it  was  cut  up  into  small, 
round  mirrors.  Early  in  the  sixteenth  century  the  Venetians 
made  glass  mirrors  by  coating  the  surface  with  an  amalgam  of  tin 
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and  quicksilver.  This  is  claimed  as  an  Italian  InrentioD  ;  and  till 
the  end  of  the  seventeenth  century  their  minora  were  sold  all 
over  Europe  and  in  the  East  and  West  Indies.  The  discovery  in 
Prance  that  glass,  like  met^,  could  be  cast  into  larger  plates  than 
had  been  prepared  before  by  blowing^  and  roUing,  marked  a  de- 
cided improvement  in  the  manufoctnre  of  mlrrore.  All  but  the 
commonest  mirrors  are  now  made  of  plate-gtasa ;  and  the  process 
of  coating  them  does  not  differ  very  essentially  from  the  method 
adopted  by  the  Vcaetians  three  hundred  years  ago.  This  process, 
as  described  by  an  eye-witness,  consisted  in  spreading  tin  foil 
smoothly  on  a  plane  surface  ;  quicksilver  was  then  ponred  over  it, 
and  rubbed  into  it  with  the  hand,  or  a  hare's  foot ;  and  when  the 
tin  was  saturated,  it  waa  covered  with  paper.  Tbe  glass,  wiped 
very  clean,  was  then  laid  apon  it,  and  the  paper  withdrawn. 
Weights  were  then  placed  on  the  glass,  which  remained  till  the 
excess  of  quicksilver  drained  off.  A.  new  method  of  silvering 
glass  was  invented  by  a  Mr.  Drayton  in  IS43.  It  consisted  in  de- 
positing silver  from  a  solution,  so  that  tbe  precipitate  will  adhere 
to  the  glass,  without  the  latter  having  been  coated  with  metallic 
or  other  substances. 

Large  mirrors  are  made  in  the  United  States.  The  glass  plates 
are  generally  imported,  and  the  coating  only  ia  done  here.  The 
old  method  of  coating  with  tin  foil  and  quicksilver  is  usually 
adopted  in  preference  to  other  more  modern  modes,  as  the  former 
is  more  durable  and  secures  greater  whiteness  and  brilliancy  of 
reflection. 
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B  DBBITATION  OF  THE  W 


■  AWTIQlTITr  OP  8ILX 


—  C<W- 
BILK.  —  THB  aVCCBMVDL 


Tqb  manufacture  of  ailk  as  an  article  of  apparel  dates  from  a 
very  early  period  of  the  world's  hifltory.  Onr  very  word  "  silk  "  ia 
derived  from  the  Greek  seres,  the  name  given  to  the  people  of  die 
East,  the  Chinese,  who  manufactured  all  the  silk  used  at  this  evly 
period.  From  the  Greek  the  Latins  obtained  their  term  teriem, 
"  silken,"  and  from  them  the  term  spread  to  the  different  nations  of 
modem  Europe,  appearing  in  Anglo-Saxon  as  scolc,  in  Icelandic  aa 
sifJci,  in  Danish  as  silke,  in  French  as  soie,  and  so  on. 

The  variona  references  in  the  Bible  to  silk  are,  with  the  exception 
of  that  in  Revelation,  believed  by  the  beet  authorities  not  to  refer  to 
silk,  but  to  be  mistranslations,  since  it  ia  quite  evident  that  the  He- 
brews in  early  times  were  not  aoqnainted  with  this  texture.  In  their 
literature  the  Chinese  have  treataset  deaoritHng  tjie  ^oceases  of  ulk 
culture  and  ita  mannfioture,  for  'wbiah  they  claun  an  antiqaity  of  four 
thousand  years,  and  which  were  onqaeationably  written  many  ages 
ago. 

Among  the  Bomana,  dresaes  of  ailk  came  to  be  oonridered  aniclca 
of  disreputable  Inxnry ;  and  daring  the  reign  of  the  Emperor  Tiberina, 
an  edict  was  passed  by  the  Senate  forbidding  men  frotn  wearing  ttion, 
UQce  the  effeminacy  introduced  by  the  increaaed  use  of  this  material 
was  thought  to  threaten  the  most  disastrous  results  for  the  stat& 
Aurelian  also  used  his  influence  gainst  ita  use,  refusing  to  give  his  wifb 
a  silk  robe.  During  the  reigna  of  the  luxurious  emperora,  eiidt  aa 
(770) 
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.Caligala  and-Elag^ba]^  iU.xu^e  ;w9^  howev^^  eiKHmraged  by  the 
example  of  the  rulers  tl^emaelyes,  who  adopted  its  wear.  The  prices 
of  silk  textures  in  these  tim^,^]^  so  large  at  Bopie,  that^  in  the  sec- 
ond century  after  Christ,  the  J^peror  ])iarcus  Aiiir^Uus  replenished 
his  treasury  by  the  sale  of  ^e  shawls  and  spar&  ^iprliich  had  aocoma- 
lated  in  the  royal  wardrobe  djW^g. the  reigns, pf  his  predeqeasors. 

Marcus  Aurelius  also  si^t  ^^  embassy  to  Cfui^a  wi^h.the  view  of 
opening  a  direct  trade  l^etween^n^e  fmd  .that  ponntry  fpt  the  /lup- 
plies  of  silk  consumed  by  the  Bpin^ ;  Empire.  l)[p  to  this  time  the 
supply  of  silk  had  been  fhr^i^^d  jto  Bo^ne  tbrongh  the  agency  of 
the  Persian  carayans,  and  the  expense  of  thjui  i^itenniediate  trade 
was  one  of  the  chief  causes  of  tbe.QX9€qfLye  price  of  silks  to  the  JEKo- 
mans.  This  attempt  was,  hoirever,  not  saqqeiisAil*  And  the  Persians 
jetained  their  monopoly. of  tbe^silk-tfra^e  i|i  Europe  for  nearly  five 
centuries  longer,  until  the  culture  of  silk  w]M  UD|K>rted  into  Europe. 

That  silk  was  the  product  of  a  woiip  .^ras  knqwn  to  Aristotle 
and  to  Pliny,  but  many  I(oinaii  ypp4t^r8,,in  q^qa^ng  of  it,  describe 
it  as  a  sort  of  down  prp^iiced  Jff  4)ree8.  Jp.  Ifbe  re^^  of  Justinian, 
two  Persian  monks,  who  had  spent  years  in  China  aoquiring  a  prac- 
tical knowledge  of  the  processes  of  silk-cfdture,  brought  to  Byzan- 
tium silkworm  eggs  concealed  in  a  hollp^y  reed  of  bamboo,  and 
commenced  the  culture  of  silk  in  Europe.  The  business  increased 
rapidly,  and  was  soon  understood  in  Greece,  which  for  a  long  time 
held  the  leading  position  in  Europe  in  this  industry.  In  the  twelfth 
century  it  was  established  in  Sicily,  on  the  overthrow  of  the  Byzan- 
tian  Empire,  and  up  to  the  sixteenth  century  Italy  remained  the 
chief  country  in  Europe  for  the  productioin  of  dressHuUcs. 

By  the  agency  of  Francis  I.,  while  the  French  occupied  Milan 
in  1521,  workmen  were  sent  fixnn  Italy  into  France,  and  in  the 
southern  part  of  that  oountry  silk-^culture  soon  obtained  a  perma- 
nent footing.  Frequent  attempts  were  ma^e  by  James  I.  of  Eng- 
land to  inaugurate  the  culture  and  manu&oture  of  ttlk  into  Eng- 
land, but  without  success.  On  the  settlement  of  Yiiginia,  James 
strongly  recommended  the  introduction  of  siljL-culture  in  the  Col- 
ony, and  sent  supplies  of  silkworm  eggs  from  his  private  stores. 
Nor  were  attempts  to  inaugurate  the  culture  of  silk  confined  only 
to  Virginia,  but  every  one  qf  the  .Colonies  became  interested  in 
the  matter,  and  more  or  lepjs  silk  was  .rfused  in  almost  every  one 
of  them,  from  Massachusj^tts  to  Georgia.  Most  of  the  oolonial 
governments  stimulated  the  industry  by  bounties  and  other  en- 
couragements, and  in  some  of  tl^^  rColonie^  ^e  business  i^peared 
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on  Manofactnres,  to  whom  a  resolution  from  the  House,  passed  dim* 
ing  the  previous  session,  had  been  referred,  inqoiring  oonoeming  the 
expediency  of  promoting  the  culture  and  manufacture  of  silk.  In 
this  report  the  whole  subject  was  discussed,  and  it  was  stated  that  it 
had  been  found  perfectly  practicable  to  raise  mulberry-trees  and  silk- 
worms throughout  the  whole  of  the  United  States.  One  acre  of  the 
Morua  mulHcatUis  would  sustain  sufficient  silkworms  to  raise  one 
hundred  and  twenty  pounds  of  silk,  worth  six  hundred  and  forty  dol- 
lars. The  process  of  reeling  had  been  found  easy.  The  manu&cture 
was  as  simple  as  that  of  cotton  or  wool,  and  the  necessary  machinery 
was  much  less  expensiye.  The  manu&oture  of  silk  fabrics  on  power- 
looms  had  been  successfully  established,  and  it  was  certain  that  tibia 
country  could  compete  successfully  with  others  in  this  industry. 
The  New  England  States  were  all  of  them  engaged  in  the  culture 
and  manufacture,  and  four  of  them  were  encouraging  the  business 
by  bounties.  Silk-companies  existed  in  all  the  Eastern  and  Middle 
States,  and  in  the  Southern  States  much  interest  was  felt  in  the 
subject.  The  Western  States  were  peculiarly  adapted  to  the  busi* 
ness,  and  a  number  of  companies  with  large  capitals  were  incorpo- 
rated in  Ohio,  under  skilful  managers.  The  business  had  been  com* 
menced  in  Kentucky,  in  Indiana,  Illinois,  Missouri,  and  Tennessee. 

In  1838  the  speculation  in  mulberry-trees  culminated,  and  single 
trees  were  sold  as  high  as  ten  dollars  each.  The  revulsion  followed, 
and  most  of  the  nurseries  were  abandoned  or  destroyed.  In  this 
year,  however,  a  convention  of  silk-growers  was  held  at  Baltimore, 
at  which  two  hundred  delegates  attended.  A  National  Silk  Society 
was  formed,  and  a  journal  devoted  to  the  silk  interest  established. 
{n  1839  Moms  muUicatdU  trees  were  offered  at  three  cents  each, 
f  healthy  and  well  branched,''  and  it  was  predicted  that  the  next 
year  they  would  be  sold  at  three  dollars  a  cart-load.  From  the  dis- 
astrous results  of  this  spirit  of  speculation,  the  culture  of  silk  suf- 
fered severely  for  some  years.  Gradually,  however,  both  the  culture 
and  the  manufacture  of  silk  have  attracted  more  attention,  and  it  is 
perhaps  not  among  the  impossible  results  in  store  for  us  in  the  ftiture, 
that  this  country  may  eventually  come  to  be  among  the  chief  silk- 
producing  countries  of  the  world. 

It  is  within  even  the  short  period  of  our  national  existence,  that 
indigo,  which  had  become  a  leading  crop  of  the  South,  has  given 
place  to  cotton,  the  supremacy  of  which,  with  the  increasing  diver- 
sity of  industry  and  specialization  of  labor  introduced  by  the  aboli^ 
tion  of  slavery,  seems  seriously  threatened  in  its  turn,  and  which  will 
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oertainly  not  remaiii  the  only,  though  it  may  remain  the  dde^  indus- 
try of  that  section  of  the  country. 

The  notice  elsewhere  in  this  volume  of  the  present  successful  con- 
dition of  the  manufacture  of  silk  machine-twist  shows  the  results 
attained  by  American  industry  in  this  branch  of  silk-manufacture. 
In  the  production  of  silk  dress-goods  a  similar  advance  has  been 
made,  and  the  quality  and  texture  of  the  silk  fabrics  made  by 
.Chen^  Brothers  at  Manchester,  Connecticut,  have  justly  obtained 
a  reputation  which  is  gratifying. 

The  democratic  industrial  movement  of  the  present  era  of  civili- 
zation tends  towards  increasing  the  circle  of  the  consumers  of  lux- 
uries, and,  depending  upon  the  people,  instead  of  only  upon  the  small 
class  of  the  rulers,  for  the  purchasers  of  its  products,  seeks  to  make 
universal  the  moral  influences  of  the  gratification  of  our  desires,  in- 
stead of  depending  upon  their  suppression  or  denial  for  this  end. 

In  the  attainment  of  this  needed  reform,  the  silk-manufacture  has 
played  an  important  part,  and  the  almost  universal  distribution  of 
its  products  shows  how  much  more  general  the  industrial  acti^dty  of 
the  present  has  made  the  ability  for  the  eigoyment  of  luxuries  than 
even  less  than  a  century  ago  was  possible.  To  our  grandmothers 
the  possession  of  a  silk  dress  marked  an  era  in  their  lives ;  while  now 
to  persons  whose  lives  of  daily  toil  formerly  forbade  the  expectation 
of  ever  enjoying  such  a  luxury,  a  silk  dress  is  by  no  means  such  an 
impossible  possession. 

To  keep  pace  with  this  increased  demand,  the  cultivation  of  silk  has 
greatly  increased ;  and  though  it  sujQTered  a  few  years  from  a  malady 
which  attacked  the  worms  in  many  countries  of  Europe,  yet  the 
scientific  use  of  the  microscope  has  robbed  this  disease  of  its  terrors, 
by  showing  its  causes,  and  suggesting  the  sure  means  for  avoiding 
it.  There  is  no  more  striking  evidence  in  modem  times  of  the  inti- 
mate connection  and  interdependence  of  the  scientific  and  commer- 
cial interests  of  mankind,  than  the  good  service  which  a  purely 
scientific  investigation  of  the  causes  of  the  disease,  guided  by  a 
scientific  method,  derived  only  jfrom  the  philosophic  theories  of  the 
students  of  biology,  has  done  to  the  cultivators  of  silk,  by  giving 
them  a  simple  and  practical  means  of  eiSectually  combating  the 
ravages  of  this  singular  parasitic  disease,  which  seemed  at  first  des- 
tined to  utterly  destroy  their  industry. 

Not  only  has  the  increased  demand  for  silk  led  to  the  extended 
introduction  of  this  industry,  but  it  has  also  called  attention  to  other 
sources  of  the  supply  than  the  silkworm.    Various  other  insects 


SILK  DBB8S-G00DB.  775 

iftve  been  found  which  also  yt&A  a  textile  material ;  and  varieties  of 
ulkwomiB  which  feed  upon  Tttrieties  of  the  oak  and  other  trees  have 
jcen  suggested  aa  valuable  for  Bi5)plementing  the  eapply.  Even 
ipidere  hiive  been  cultivated  fi>r  thnr  ability  to  spin  silk ;  and  a  few 
years  ago  a  writer  in  the  €hiia)Ky  devoted  several  papers  to  an 
jntliuBiastic  description  of  his  labors  with  individuals  of  a  peculiarly 
ludeous  species  of  spider  which  flourished  on  the  low  lands  of  the 
Southern  Sea  Islands.  The  description  of  the  ingenious  kind  of 
li.irness  which  he  invented  for  the  purpose  of  reeling  out  the  web 
from  the  living  spider,  together  with  hia  accounts  of  their  habits,  and 
ndculations  of  the  probably  profitable  character  of  this  new  industry, 
were  quite  interesting.  Up  to  the  present  time,  thoun^  these  new 
iourccs  for  the  silk  supply  of  the  world  hare  not  come  to  be  com- 
mercially of  value;  yet  there  is  but  little  doubt  that  the  culture 
[>f  silk  hua  a  great  fiiture  before  it,  and  that  in  this  country  the  prac- 
Eical  knowledge  gained  by  experience  will  offer  an  opportunity  for 
Caking  advant^e  of  the  admirable  comfannatiou  of  favorable  condi- 
tions which  this  country  ofieis  both  for  the  culture  and  the  manu- 
facture of  silk. 


HATS  AND  THEIR  MANXTFACTnTRK. 

FIOHBITT   VOB   A   ■fttP-OCmcMIHO.  —  RAVUn'r 


TmTKSi.  —  THE   iHTBomjorroit  ov   HJiCHiXBHr  niro   bat-makixo. — tbi 


The  wearing  of  some  coveriDg  for  the  head,  in  order  to  protect  It 
from  the  heat  of  the  sun,  or  to  guard  the  eyes  from  ita  too  great 
brilliancy,  was  probably  one  of  the  very  first  atepg  made  by  mankind 
in  their  progress  from  the  nakedness  of  savagism  to  the  wearing  of 
clothes.  Besides,  too,  the  head,  as  it  is  the  seat  of  the  chief  organs  of 
the  senses  by  which  our  perceptions  and  knowledge  of  the  outside 
world  are  received,  is  naturally  the  most  important  part  of  our  organi- 
zation, and  instlnotively  we  protect  and  adorn  it.  Katurc  herself  in 
covering  it  with  hair,  has  snggcated  the  treatment  which  the  savage 
but  follows  out  when  he  feels  himself  folly  clothed  with  a  hcad-dreu 
of  brilliant  feathers. 

The  shape,  the  color,  the  decoration  of  the  various  bead-divssea 
worn  by  different  races  of  men  at  di&rent  periods  have  been  as  diverae 
as  the  materials  from  which  they  have  been  made.  The  skins  of 
beasts  and  birds,  mats  of  leaves,  twigs,  or  straw,  doth,  metal,  fubria 
of  wool,  have  eaoh  in  turn  been  impreased  into  this  service.  Tbe 
shape  and  the  decoration  of  the  hat  has  also  been  always  an  impor- 
tant matter.  During  the  Middle  Ages,  when  the  social  distinctions 
of  the  people  were  more  sharply  drawn  and  defined,  the  hat,  by  it> 
form,  its  material,  and  its  decoration,  was  the  chief  indication  of 
the  social  poBition  of  its  wearer.  Jewels  and  plumes  marked  the 
rank  of  the  noble ;  a  sober  hae,  a  simpler  form,  and  a  plainer  method 
of  adornment,  showed  that  their  wearers  belonged  to  a  lower  sodil 
grade ;  while  the  worker,  the  peasant,  those  who  carried  on  the  indut- 
tri^  labors  which  supported  the  extravi^^oe  of  the  upper  classes 
.lud  to  oontent  themselves  with  the  umpleet  of  aU. 
(778) 
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^oQgh  in  otnr  modem  times  we  are  00  prone  to  congratnlki^ 
ourselves  on  having  freed  ourselves  from  many  of  the  snperstitiotts 
eostoms  and  ideas  of  onr  ancestors,  yet  nnconsdonslj  the  hat  aasames 
an  almost  nndue  importance  in  ota  costumes.  With  our  city  youtlm, 
mounting  their  first  hat  marks  the  attainment  of  virility  almost  in 
certainly  as  in  Rome  the  assumption  of  the  toffa  virilta  marlced  the 
attainment  of  manhood.  Nor  is  there  any  single  article  of  costume 
concerning  which  the  modem  fop  is  more  curiously  careful  than  he  is 
of  his  hat.  Should  he  lose  it,  some  gusty  day,  by  a  sudden  blast,  he 
etands  almost  as  bewildered  and  ashamed  as  though  he  was  involun- 
tarily making  some  indecent  display  of  himself  in  the  public  street. 

Leigh  Hunt,  in  one  of  his  sketches  of  London  life,^ves  an  amus- 
ing picture  of  the  almost  reverential  respect  which  the  modem 
dandy  has  for  his  hat  He  represents  himself  as  looking  at  the  wild 
animals  in  their  cages  in  one  of  the  public  gardens.  Standing  be- 
Ibre  the  cage  of  tigers,  and  observing  these  ferocious  beasts,  together 
irith  the  crowds  of  men,  women,  and  children  who  were  standing 
%eft>re  them,  it  suddenly  occurs  to  him  how  shocking  it  would  be 
flhould  one  of  the  tigers  snap  the  bars  which  confined  him,  and 
^ring  infrniated  into  the  midst  of  the  group  of  women  and  children. 
IfaBingly  he  concludes  that  it  would  be  really  a  sad  accident,  when, 
looking  at  the  clouds,  he  observes  a  thunder-storm  approaching. 
He  sees  that  it  threatens  to  rain,  and  instantly  the  immediate  danger 
of  damage  to  his  hat  flashes  into  his  mind.  ^  It  would  be  awful,^  he 
tgaculates,  ** should  that  get  wet!**  and  rapidly  flees  to  a  place  of 
shelter.  The  thought  of  a  tiger  loose  among  a  crowd  of  women  and 
children  does  not  excite  him  nearly  so  much  as  the  thought  of  a 
idiower  which  should  injure  his  hat. 

Among  the  industries  of  America  the  manu&cture  of  hats  has 
always  held  a  prominent  position.  As  eariy  as  1662  the  colonial 
government  of  Virginia  oflbred  a  premium  often  pounds  of  tobacco, 
ihe  currency  of  that  time,  for  every  good  hat  made  in  the  Province, 
of  wool  or  fur.  Nor  even  in  those  early  times  was  the  personal 
advantage  of  a  monopoly  in  any  important  branch  of  manufacture 
overiooked.  In  1672,  John  Clough,  John  Tapping,  and  other  hatters 
in  Massadinsetts,  attempted  to  obtain  from  the  General  Court  the 
ozdnsive  privilege  of  manufacturing  the  hats  used  in  that  Colony. 
The  answer  of  the  General  Court  was  one  which  might  be  given  with 
{ffofit  by  the  Legislatures  of  later  times  to  some  of  the  more  recent 
demands  far  similar  exclusive  rights.  They  pronused  these  enter- 
-prialBg  gentlemen  that  they  should  have  this  privilege  granted  them, 
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^when  they  should  make  as  good  bats,,  and  sell  them  as  chei^'  as 
those  from  other  parts.'^ 

Protection,  too,  was  early  applied  to  the  raw  material  of  this  maor 
tt&cture.  In  1675  the  exportation  from  the  Provinoe  of  wool  and 
raccoon  fiirs  was  prohibited ;  and  in  1704  the  hat-makers  of  Pennsyl- 
vania were  given  leave  to  introduce  a  bill  for  the  prohibition  of  the  • 
export  of  beaver^  raccoon,  or  any  other  furs  fit  for  being  worked  up 
into  felt.  Under  these  circumstances  the  trade  increased  so  rapidly 
that,  in  1/31,  the  felt-makers  of  London  complained  to  Parliament 
that  tlie  foreign  markets  were  almost  entirely  supplied  with  hats  from 
America,  and  that  hats  were  even  sent  into  England  from  America,  to 
the  great  detriment  of  their  own  trade ;  and  that  therefore  they  peti- 
tioned to  have  the  export  of  hats  from  America  into  foreign  markets 
prohibited.  In  consequence  of  this  petition  a  special  ccmimittee  was 
appointed  to  examine  the  subject^  who  reported  that  in  New  England 
and  New  York  ten  thousand  hats  were  yearly  manufactured ;  that 
the  product  of  Boston  was  forty  hats  a  week,  which  were  exported  to 
Spain,  Portugal,  Ireland,  and  the  West  Indies.  Parliament  there- 
fore enacted,  in  1732,  that  ^  no  hats  or  felts,  dyed  or  undyed,  finished 
or  unfinished,  shall  be  put  on  board  any  vessel  in  any  place  within 
any  of  the  British  plantations,  nor  be  laden  upon  any  horse  or  other 
carriage,  to  the  intent  to  be  exported  fi'om  thence  to  any  other  plan- 
tation or  to  any  other  place  whatever,  upon  forfeiture  thereof  and 
the  offender  shall  likewise  pay  £  600  for  every  such  offence,"  with 
a  like  penalty  for  every  officer,  and  £40  for  every  other  person,  know- 
ingly aiding  in  it.  This  enactment  remained  in  force  until  abro- 
gated by  the  Revolution. 

It  seems  singular  that  so  recently  such  short-sighted  policy  should 
have  guided  the  action  of  a  government  claiming  to  be  even  ordi- 
narily enlightened ;  and  equally  strange  that  when  the  laws  of  trade 
were  thus  foolishly  tampered  with,  and  such  absurd  obstmetions 
placed  in  the  way  of  the  legitimate  growth  of  industry,  that  the 
enterprise,  the  energ}%  and  the  wealth  of  any  nation  should  have 
grown  as  those  of  England  and  the  United  States  have  done.  And 
yet  to-day  among  the  majority  of  the  governments  of  the  eiviliaed 
world,  and  our  own  is  not  excluded  in  this  enumeration,  much  of 
the  legislative  interference  with  industry  and  trade  is  based  apoa 
considerations  as  foolishly  suicidal  and  as  ignorantly  oontrary  to  the 
best  interests  of  those  whose  rights  the  legislators  pretend  to  regulate 
and  protect  as  this  was.  Fortunately  the  inherent  foroe  of  national 
industry  is  too  strong  to  be  repressed  by  even  legialativ^  inteijer- 
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enc^ ;  dnd  if  not  in  one  way,  then  in  another,  anch  re8trieti<Mia  ere 
done  away  with,  even  though  it  may  be  at  the  ooet  of  conventional 
obedience  to  the  law. 

While  this  enactment  was  in  feroe,  though  its  eflSsct  was  in- 
tended to  be  the  destruction  of  the  manufkcture  of  hats  in  the 
Colonies,  large  quantities  of  them  were  still  made  and  still 
exported.  After  the  successful  termination  of  the  Revolution,  the» 
bosiness  increased  steadily,  and  before  1800  was  carried  on,  to  a 
greater  or  less  degree,  in  almost  every  State  of  the  Union.  By  the 
census  of  1810,  returns  were  made  from  eighteen  States  ahd  Tenri- 
tories  of  the  manu&cture  of  hats  to  the  value  of  #4,828,744,  whQe 
fourteen  manufactories  in  Louisiana  were  not  included  in  the  report. 
In  1881  a  convention  of  hat-manufkcturers  estimated  the  total  hat 
production  in  the  XTiiited  States,  for  home  consumption  and  for  ex- 
port, at  $15,000,000  yearly.  In  the  census  of  1840,  however,  the 
Talue  of  the  hats  made  in  the  United  States  was  placed  at  1 8,704,842. 
This  estimate  is  evidently  too  low.  In  1842  a  convention  of  hat- 
manuikcturers,  held  in  New  York,  appointed  a  committee  to  examine 
and  report  upon  the  introduction  of  machines  for  expediting  the 
operations  of  manufacture  in  the  business.  This  committee  reported 
that  hats  were  then  sold  at  an  average  of  twenty-five  to  fifty  per 
cent  cheaper  than  they  were  ten  years  before.  Up  to  this  time  the 
manufiicture  of  hats  had  been  carried  on  chiefly  by  purely  manual 
labor.    This  process  was  tedious  and  slow.  - 

The  far  of  hares,  rabbits,  with  wool,  and  the  fur  of  beavers,  is  the 
material  chiefly  used  for  the  production  of  felt  hats  of  all  kinds. 
The  hair  being  removed  from  the  skins,  the  first  iteration  was  to 
clean  and  then  felt  it.  Felting  is  a  process  by  which  the  fibres  of 
wool  or  other  materials  are  so  interlaced,  without  weaving,  as  to 
make  a  texture.  This  result  is  attained  by  a  process  called  bowing. 
The  proper  quantity  of  the  material  being. mixed  in  the  right  pro- 
portions, according  to  the  variety  of  felt  it  is  intended  to  produce, 
it  is  violently  agitated,  tossed  in  the  air,  and  caused  to  mix  thoroughly, 
the  fibres  falling  with  the  greatest  possible  irregularity  upon  a  table, 
and  thus  becoming  spread  out  evenly  in  a  thin  sheet,  liie  fibres  of 
whidi  are  interlaced  in  every  conceivable  direction.  This  thin 
lajrer  is  then  covered  with  a  cloth,  and  the  combination  of  the  fibres 
IUcMtted  by  pressure.  Upon  this  layer  imother  is  laid,  by  the  same 
^prbci^  and  so  on  until  the  fabric  of  folt  has  been  brought  to  the 
ftqoftred  thickness.  The  operation  was  one  whidi  required  skill, 
'JSdigni^t,  and  experience  in  the  operator^  and  a  competent  bower 
was  always  in  demand. 
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estid^liBhed,  and  in  maay  localities  is  IJMrgel j*  oarried  on.  Nbt  only 
ha^e  the  straws  fi-om  grain  been  used  for  this  potpose,  but  many  of 
the  wild  grasses  have  been  impressed  into  the  serrice. 

In  Massachusetts,  ladies'  hats  of  fine  quality  have  been  made 
firom  the  field  and  meadow  grasses,  known  botanically  as  Poa  and 
Agrostis^  of  which  the  red-top,  A.  ^vigaris^  has  been  found  to  be 
specially  well  adapted  to  this  use.  In  1708,  Miss  Betsy  MetcaH^ 
who  afterwards  by  marriage  became  Mn9.  Baker,  though  only  twelre 
years  old  at  this  date,  and  without  any  previous  knowledge  of  the 
art,  made  in  Dedham,  Mass^  firom  oat  straw,  which  she  smoothed 
with  her  scissors,  and  split  with  her  thumb-nail,  a  bonnet  of  seven 
braids,  with  bobbin  insertion  like  openwork,  and  lined  with  pink, 
in  imitation  of  a  then  very  fiishionable  style  of  English  bonnefts. 
The  straw  was  bleached  by  holding  it  in  the  vapor  of  burning  sul- 
phur. Her  bonnet  was  very  much  admired  by  the  ladies  of  the 
vicinity,  who  came  from  the  neighboring  towns  to  see  it.  Operatives 
were  instructed  in  the  method  of  th^  construction  by  the  young 
inventor,  and  thus  the  foundation  was  laid  of  an  extensive  business 
which  was  followed  in  Dedham,  Wrentham,  Providence,  and  other 
New  England  towns,  and  elsewhere. 

In  the  Transactions  of  the  Rhode  Island  Society  for  the  Encour- 
agement of  Domestic  Manufactures,  for  1858,  b  an  account  of  Mrs; 
Inker's  labors  in  this  direction,  and  in  the  society's  collections  is  a 
fac-simile,  from  her  own  hands,  of  the  first  bonnet  she  made. 

Nor  was  this  the  only  instance  of  the  kind.  In  1821,  Miss 
Sophia  Woodhouse,  who  by  marriage  became  subsequently  Mrs. 
Wells,  and  who  resided  at  Wethersfield,  Oonn.,  sent  to  the  Society 
of  Arts,  in  London,  England,  samples,  in  their  raw,  bleached,  and 
mmu&ctured  states,  of  a  new  material  for  making  straw  hats  in 
imitation  of  those  of  Leghorn.  The  material  used  was  the  grass 
known  as  the  ticklemoth^  a  species  of  spear,  or  smooth-stalked 
meadow  grass,  growing  abundantly  in  that  section  of  country,  and 
named  botanically  as  Poa  pretensis.  The  dealers  in  London  pro- 
nounced the  bonnet  sent  for  inspection  superior  in  fineness  and 
color  to  the  best  Leghorn,  and  advised  the  oultavation'  or  importa^ 
tion  of  the  straw  as  a  means  for  obtaining  a  desiraUe  eupply  of 
material  for  the  manu&cture. 

At  the  next  session  of  the  society  a  large  silver  medal  and 
twenty  guineas  were  voted  to  Miss  Woodhouse,  on  condition  of  her 
fiinttsfaing  the  society  with  some  of  the  seed,  the  description  of  the 
bleaching  process,  and  the  treatment  of  the  grass,  and  ako-evidence 
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-  world.  Bythecensuiof ISOO^tlifltotfllTilDfloftlwbatsmademthe 
United  States  wu  given  ks  nearly  BeTenteen  inillioDs  of  dollars. 
At  present,  howAver,  hy  the  operatioii  of  the  injudicious  provisioDS 
of  the  tarii^  the  export  trade  io  bats  is  entirely  destroyed,  while 
the  home  trade  fiadi  diffionlty  in  holding  itA  ovn.  The  duties  laid 
upon  every  imported  srtiole  irhitdi  enters  into  the  composition  of  a 
hat,  and  they  are  almost  every  one,  —  tlie  fiir,  the  plueh,  the  bands, 
and  other  articles,  made  by  other  countries,  and  either  are  not  or 
Irom  natural  eauBes  cannot  be  made  in  this  country, — causes  them  to 
be  ao  dear  to  the  manufacturer,  that,  notwithstanding  the  superior 
advantages  whidi  hie  machinery  gives  him,  be  can  be  undersold  by 
tfae  importer  of  hate  made  abroad.  Of  the  whole  range  of  our  in- 
dustries which  have  been  injured  or  destroyed  by  the  woridng  of 
the  present  tari^  there  is  none  wbich  {^vea  a  more  convincing  evi- 
dence  of  the  ignorant  ii^ndituoasnesB  wiUi  which  it  has  been  con- 
structed, than  this  of  hats. 


ILLUMINATING   GAS. 
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A  scIE^"^^c  knowledge  of  the  gaseous  or  aorifonr  condition  of 
matter  has  been  in  the  world  only  about  two  hundred  years,  wbile 
the  knowledge  of  its  properties,  and  the  cxperimontal  skill  with 
which  this  was  gained,  form  one  of  the  brightest  trophies  of  the 
modern  scicntiiic  era.  In  this,  as  in  other  depaitments  of  kuoifl- 
edge,  we  passed  through  the  purely  scientific  period  of  theory  be- 
fore arriving  at  the  period  of  pnctical  application  to  our  comfort 

In  1192  Mr.  Murdock,  who  then  roeided  at  Bedruth,  Cornwall, 
England,  commenced  eiperimetittag  upon  the  practical  application 
of  coal  gas  fur  il I uisi nation,  and  in  1798,  having  become  associated 
with  Bolton  &  Wattd's  wotfahop  M  Soho,  in  1802,  at  tiie  illumina- 
tion for  the  peace  of  that  year,  this  buildiugr  vas  illuminated  with 
gas,  made  by  an  appttratUB  of  Ma  constmctioii,  and  this  was  tbe 
first  public  application  to  pncttcal  nae  of  gm  for  illnQiination.  It 
grew  rapidly  in  public  favor,  until,  in  1813,  the  strwta  of  London 
were  lighted  with  the  new  agent. 

The  original  idea  of  gas  had  been  derived  from  experiments  in 
coking  coal,  when  it  was  noticed  that  the  vapor  passing  off  would 
burn  ;  but  experimenting  chemists  soon  discovered  that  other  ma- 
terials, as  oil,  waste  grease,  etc.,  would  also  produce  the  new  illu- 
minating agent,  and  with  much  greater  brilliancy.  In  the  first 
lighting  of  the  cities  of  London  and  Paris,  these  materials  were 
used,  but  soon  after  abandoned,  and  coal  substituted,  because  of 
its  greater  cheapness. 
(7M) 


The  first  attempts  to  ixitrodnofe  g9A  into  the  United  States  were 
made  in  Baltimore,  from  1816  to  1821,  and  were  not  then  success- 
fal.  In  1822  it  was  introduced  into  Boston,  and  in  the  following 
jear  the  first  gas  company  was  formed  in  New  York  city.  Thia 
was  called  the  New  York  Gas  Company,  and  commenced  opera* 
tions  with  a  capital  of  one  million  dollars.  So  limited,  however, 
were  the  demands,  or  so  slow  were  the  people  to  take  the  new 
material,  that  this  company  was  not  in  active,  sucoessfiil  working 
order  until  1827.  Three  years  afterwards  its  success  was  as- 
sured, and  the  Manhattan  Gas  Company  was  originated.  Both 
these  companies,  however,  nsed  rosin  and  oil  for  the  mannfactore 
of 'their  gas  nntil  the  year  1849. 

From  this  beginning  have  arisen  the  immense  establishments 
wfkicli  now  famish  light  to  our  cities,  and  the  hundreds  of  smaller 
ones  which  light  up  our  villages  and  factories  throughout  the  land, 
tiiere  being  hardly  a  town  of  any  pretensions  which  has  not  its 
gas  works,  and  uses  this  mode  of  ilLumination. 

■■  Chemically  considered,  our  illuminating  gas,  derived  from  coal, 
ia'^iomposed  chiefiy  of  carburetted  hydrogen,  carbonic  oxide,  and 
olcfiant  gas.  The  last  is  the  prinicipal  agent  in  producing  light, 
Carboretted  hydrogen  is  the  fire^lamp  of  our  coal  mines,  while 
cacbonic  oxide  is  the  bad  air,  or  choke-damp,  produced  by  the  ex- 
plosion of  the  light  carburetted  hydrogen.  The  carbonic  oxide  is 
heavy,  and  seeks  the  lowest  strata,  while  the  other  floats  to  the 
top,  and,  on  opening  a  door,  immediately  seeks  access  at  the  shaft. 
Thus  we  introduce  for  our  comfort  into  our  households  two  natural 
sabstances,  which  have  produced  the  most  terrible  disasters  in  the 
history  of  our  mining  industry.  Yet  they  are  so  combined,  as  we 
use  them,  that  they  are  comparatively  harmless.  The  very  oxy- 
gen, which  is  an  absolute  necessity  to  our  existence,  would  soon 
kill  us  if  we  breathed  it  alone ;  so  would  an  atmosphere  composed 
of  illuminating  gas.  Yet  a  small  portion  of  it  might  be  dissemi- 
nated through  our  air  without  any  other  injurious  efiect  than  to 
produce  a  disagreeable  smell.  At  the  same  time  its  excess  ren- 
ders the  air  inflammable,  and  while  of  itself  it  is  not  explosive,  the 
point  remains  yet  undecided  whether,  in  close  apartments  where 
there  is  only  a  limited  supply  of  atmospheric  air,  it  may  not  be 
Mturated  to  the  explosive  point  with  the  gas  we  burn.  But  in 
the  open  air  there  could  not  possibly  be  anything  more  than  a  great 
puff  and  an  immense  burst  of  flame^ 
•    Any  one,  however,  pan  uBderstand  that  it  is  neither  pleaiumt  boc 
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safe  to  have  a  leaky  gas-pipo.  With  many  persons  of  delicate, 
nervoas  systems  the  smell  produces  headache  and  dizziness.  This 
is  frequently  caused  by  the  preponderance  in  the  gas  of  an  undue 
proportion  of  carbonic  oxide.  In  fact,  it  is  the  endeavor  of  gas 
manufacturers  to  extract  all  this  noxious  ingredient ;  but  that  ob- 
ject is  very  seldom  fully  attained. 

As  it  is  an  utter  impossibility  for  us  to  have  flame  of  any  kind 
without  oxygen,  hence  burning  gas  in  our  close  rooms  iu  winter 
necessarily  decreases  the  amount  of  oxygen  in  our  atmospheric  air, 
and  thereby  renders  the  air  we  breathe  less  invigorating  and  less 
capable  of  performing  its  function  of  oxygenating  the  blood  in  the 
lungs.  To  our  habits  in  tliis  respect,  and  our  thoughtlessness  of 
the  injurions  result,  is  due,  in  -great  measure,  the  prevalence  of 
consumption.  Europeans  burn  gas  in  their  streets  and  public 
places,  but  by  no  means  as  commonly  in  their  homes  as  we  do. 

As  has  been  stated,  all  kinds  of  illuminating  gases  are  dcri?ed 
from  hydro-carbons,  or  combinations  of  hydrogen  and  carbon. 

Within  a  few  years  past  a  new  species  of  gas  has  been  intro- 
duced, new  and  yet  old,  for  fVom  all  time  the  earth  has  yielded  the 
natural  gas  of  Asia,  of  Trinidad,  of  Western  New  York,  and  Tir- 
ginia ;  but  only  within  a  few  years  past  has  the  same  substance 
been  derived  from  petroleum.  This  gas  is  strictly  a  hydro-carbon, 
and  is  frequently  found  almost  in  perfect  purity,  having  none  of 
the  nauseous  odor  of  our  city  gas  from  coal,  and  in  general  not  its 
poisonous  tendencies. 

The  process  of  manufacturing  gas  is  not  merely  a  mechanical 
operation,  but  also  i-equires  the  aid  of  chemical  science.  In  fact, 
chemical  science  directs  the  mechanical  work^  First,  the  coal  is 
selected  and  properly  mixed.  Experience  has  shown  that  no  one 
variety  of  coal  serves  all  the  requirements  of  the  gas  manufacturer. 
He  desires  a  coking  coal,  that  he  may  burn  the  coke  under  his  re- 
torts. Cannel  coal  yields  much  gas,  but  makes  a  poor  coke  ;  rich, 
bituminous  coal  gives  a  good  coke  and  a  fair  quantity  of  gas,  but  it 
is  liable  to  cling  to  the  sides  of  the  retort,  and  its  coke,  when  put 
in  the  furnace,  is  apt  to  "eat"  the  brickwork,  and  cause  rapid 
wear.  Hence  he  mixes  these  two ;  but  on  testing  his  gas,  he 
finds  that  it  has  not  sufficient  "  candle  power ; "  hence  he  must 
have  more  defiant  gas  to  enrich  it.  To  obtain  this,  he  adds  some 
Trinidad  asphalt,  or  Breckenridge,  or  Ritchie  mineral,^or  Albertite. 
Hence,  to  make  good  gas,  experiment  lias  shown  that  four  or  &Ye 
ffiSerent  cotlH  arb  best-—  a  poor  bitominons,  a  rich  bitominooSi  a 


little  cannel,  and  an  asphalt  mineral..  Some  add  mote,  geologically 
of  the  same  clasa  of  coals,  but  coming  from  di&rent  localities,  and 
acting  dififerently  in  the  retort  and  the  furnace.  Thus  the  blook  ^ 
coal  of  Indiana  does  not  coke  of  itself;  but  mized  with  a  strong 
coking  coal,  it  unites  with  that,  forming  a  coke  of  dryer  nature, 
more  like  an  anthracite,  though,  of  course,  not  so  hard. 

Rosin  was  formeiiy  used  to  enrich  gas;  but  at  present  the 
prices,  even  of  the  commonest  g^rades,  are  too  b%;h  to-  admit  its 
profitable  use.  In  many  of  the  smaller  towns  it  is  yet  used  alone 
ae  a  material  for  producing  gas.  Some  establishments  enrich  thpir 
gas  by  passing  it  through  petroleum,  or  by  mixing  with  it  air 
which  has  been  passed  through  petroleum.  This  is  a  patented 
process. 

The  materials  for  making  gas,  then,  arc,  bituminous  coals  and 
asphalts,  rosins,  romn  oil,  and  petroleum.  It  will  be  best  to  comp- 
mence  with  the  process  by  which  the  first  is  treated.  The  coali^ 
being  selected  and  mixed,  are  placed  in  retorts.  These  retorts 
are  now  usually  made  of  fire-daj,  but  were  formerly  iron.  They 
are  made  with  one  end  entirely  closed,  while  to  the  other  are  fitted 
an  iron  frame  and  door.  They  are  set  in  brickwork,  usually  five 
over  one  fire,  and  these  are  called  a  "  bench."  From  the  iron 
framework  at  the  door  goes  up  a  pipe,  connecting  with  pipes  from 
the  other  retorts,  and  then  to  the  main  pipe,  by  which  the  gas  is 
carried  to  the  condensing-receiver.  The  retorts  are  about  nine  feet 
long,  and  shaped  like  a  letter  D  turned  on  its  flat  side.  The  fire 
is  applied,  and  the  gas  soon  begins  to  pass  over. 

In  the  condensers  it  is  cooled,  and  a  great  part  of  the  tar  and 
«mmoniacal  water  settle ;  but  it  must  be  further  condensed,  and 
for  this  purpose  is  passed  through  a  series  of  vessels,  called 
"  scrubbers."  Here  it  is  made  to  pass  up  through  a  mass  of 
stones,  or  coke,  meeting  a  stream  of  water  coming  down.  This  is 
termed  "  washing,"  and  was  at  first  done  with  common  water ; 
but  as  it  was  found  that  the  water  absorbed  certain  portions  of  tlie 
gas,  thus  making  it  poorer  in  illuminating  power,  and  necessitating 
more  expense  for  enriching  material,  Mr.  Havens,  of  the  Brooklyn 
City  Gas  Works,  introduced  the  system  of  washing  with  ammonia- 
cal  water,  and  also  substituted  twigs  and  billets  of  wood  for  the 
stones  or  coke. 

From  the  scrubbers  the  gas  passes  to  the  lime-purifiers,  where 
it  is  deprived  of  the  remainder  of  its  ammonia,  of  any  superabun- 
dance of  carboiiiic  oxida^  land. of  the  sulphuretted  hydrogen. 
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Gieitain  quantity  of  atmospheric  air  k  mixed  with  the  gafi.  Oood 
gSLQ  will  absorb  a  ceilain  amount  of  air  without  great  detriment, 
yet  Buch  mixture  is  a  cheat  and  an  adultemtion ;  and  while  there 
ia  but  little  doubt  that  all  of  the  companies  do  thus  mix  air  with 
their  gas,  yet  but  few,  if  any,  of  them  will  acknowledge  the  fact. 

The  rcccivcFB  or  gas-holders  are  large  tanka,  made  of  wrought 
iron,  and  swing  from  tall  cast-iron  columns.  They  are  thus  swung 
and  balanced,  so  that,  when  empty  of  gas,  they  sink  into  pits  lined 
witli  cement,  and  prepared  for  their  reoeption.  As  they  fill  with 
^as,  which  is  let  into  them  from  the  bottom  of  the  pit,  they  rise  up, 
guided  by  the  pillars,  and  accurately  balanced  by  weights.  Some 
of  theso  tanks  are  of  enormous  size.  The  largest  in  the  United 
States  is  at  the  Manhattan  Gas  Works,  the  next  is  at  the  Brooklyn 
City  Works,  and  tlie  third  in  Philadelphia. 

From  the  holders  the  gas  is  distributed,  by  main  and  branch 
]^pcs,  through  streets  and  into  dwellings.  In  the  city  of  New 
York  there  are  four  hundred  and  ninety-three  miles  of  street  mains 
aod  eighteen  thousand  and  seventeen  street  lamps.  Some  idea  of 
the  enormous  amount  of  gas  consumed  may  be  inferred  from  the 
fact  til  at  these  street  lamps  alone  consume  one  hundred  and  thirty- 
four  million  three  hundred  and  sixty  thousand  four  hundred  and 
otghty-threc  cubic  feet  per  annum.  In  European  countries,  while 
gas  is  not  used  so  generally  in  the  houses,  their  streets  are  ten 
times  as  well  lighted  as  ours  ;  and  while  they  have  not  that  greater 
proportion  of  lamps,  yet  their  gas  is  far  better. 

Gas  is  measured  for  its  illuminating  strength  by  a  standard, 
called  ''candle  power; ''  that  is,  twelve-candle  power  is  assumed 
to  be  twelve  times  the  light  given  by  the  adamantine  candle,  or 
the  same  as  twelve  such  candles.  The  United  States  standard  is 
generally  sixteen-candle  power;  but,  with  the  gas  usually  fur^ 
uished,  a  large  burner  must  be  used  to  get  that  much  light. 

The  best  gas  coal  known,  and  that  generally  considered  a  stan- 
dard, is  the  best  English  Newcastle.  It  yields  about  eight  thou- 
sand cubic  feet  of  gas,  and  a  very  superior  coke.  Cannel  coal 
usually  yields  about  eleven  thousand  feet,  but  no  coke  of  value. 
Our  gas  companies  use  the  Albertite,  from  Nova  Scotia ;  Ritchie 
mineral,  from  Virginia ;  Westmoreland  bituminous,  from  Virginia ; 
various  bituminous  coals,  from  Pennsylvania;  the  Breckenridge 
cannel,  from  Kentucky ;  a  Nova  Scotia  bituminous  ;  the  Trinidad 
and  Cuba  asphaltums ;  and  the  Torbane  or  Boghead  cannel,  from 
Scotland.     These  cost  from  seven  dollars  fifty  cents  to  twenty  dol- 
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priaciplc  of  competition.  The  history,  however,  of  the  iDtroduc- 
tiun  of  gas  for  public  uae  by  joint-atook  companieB  has  given  an- 
other instance  of  how  rapidly  they  combine  to  maintain  their 
monopoly  againet  the  public.  As  a  rule,  the  gas  furnished  by  the 
companies  of  our  cities  is  very  much  below  the  standard  in  illu- 
minating power,  and  much  higher  in  price  than  it  should  be.  Be- 
sides this,  the  gas  companies,  by  their  system  of  demanding  de- 
posits from  their  consumers,  —  in  fact,  without  a  particle  of  right 
or  justice,  —  collect  enormous  sums  of  money,  which  they  have  the 
use  of  without  interest.  By  this  system,  combined  with  their  ex- 
cessive charges  for  poor  material,  and  the  unreliable  system  of 
metres  which  they  generally  use,  and  which  over-measure  the  sup- 
ply consumed,  the  business  of  gas-making  has  become  a  most 
profitable  ring  in  every  city  where  it  is  in  use,  and  the  stock  of  the 
various  companies  is  very  seldom  found  offered  for  sale. 

With  the  new  commercial  era  of  the  present  time,  the  reform 
of  this,  with  other  monopolies,  is  to  be  brought  about  as  the  politi- 
cal evils  of  the  same  character,  caused  by  the  monopoly  of  gov- 
ernment by  a  class,  were  redressed  by  the  political  movements  of 
the  last  century.  The  necessity  for  a  better  social  organization, 
by  which  the  material  interests  of  society  shall  be  intrusted  to  the 
people  themselves,  to  be  carried  on  by  their  delegated  authority  in 
their  own  interest,  as  the  political  expression  of  their  will  is 
secured  in  this  country  by  the  reform  in  the  suffrage,  is  daily  be- 
coming more  apparent  and  more  pressing,  and  among  such  mate- 
rial interests  there  is  not  one  of  more  importance  than  the  good 
and  cheap  supply  of  gas,  for  it  means  the  supply  of  good  and 
cheap  light,  and  light  is  an  important  factor  in  the  activity  and 
life  of  society. 
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The  title  of  this  chapter  is  far  more  comprehensi*-©  than  might 
at  first  be  imagined.  It  includes  goods  woven  from  all  the  vari- 
ous textile  fibres,  —  cotton,  wool,  silk,  etc.,  —  in  an  infinite  variety 
of  styles,  colors,  and  patterns,  and  need  for  an  astonishing  variety 
of  purposes.  Those  extend,  indeed,  literal])'  from  the  cradle  lo 
the  grave  ;  for  the  single  firm  of  William  H.  Horstmann  &  Sons,  of 
Philadelphia,  from  whom  much  of  tlic  ioformation  here  given  has 
been  obtained,  furnish  narrow  woven  goods,  alike  for  decorating 
the  toilet  and  the  cradle  of  the  infant,  the  drceses  of  ladies  and 
gentlemen,  young  and  old,  the  upholstering  of  houses  and  of  car 
riages,  the  oniforms  and  equipments  of  officers  and  soldiers,  the 
regalia  of  all  manner  of  societies,  the  costumes  of  liic  stage,  and, 
last  of  all,  for  the  melaacholy  ornaments  of  the  coffin  and  the 
funeral. 

The  histoij  of  the  ori^D  and  progress  of  tbis  one  fimi,  indeed, 

oi  itself  shuwB  very  strikingly  how  immensd  is  tbn  demand  for 

their  staple  articles,  besides  afTordiug  an  interesting  example  of 

business  energy,  judgment,  and  success,  and  an  excellent  instance 

(79!) 
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of  a  bnetinesB  establishment  at  once  of  inunense  extent,  extraordi- 
nary variety  in  production,  skilfnl  organization,  and  sound  and  safe 
management. 

In  the  counting-room  of  their  great  manufacturing  and  whole- 
sale establishment,  at  the  comer  of  Fifth  and  Cherry  Streets,  in 
Philadelphia,  hang  two  interesting  memorials,  carefully  framed 
and  glazed.  The  oldest  of  these  is  a  small  hand-bill,  printed  in 
English  and  Oerman,  dated  at  Philadelphia  in  1798,  signed  by  Mr. 
Hoeckly,  and  setting  forth  that  he  makes  £ringe,  coach  lace,  and 
tassels.  The  other,  which  dates  to  a  period  about  a  quarter  of  a 
century  later,  is  a  well-executed  lifensize  crayon  portrait  of  a 
young  man,  with  an  open,  sensible  &ce,  a  kindly  and  genial  ex- 
pression, and  wearing  the  high-coUared  coat  of  those  days.  This 
is  a  picture  of  William  H.  Horstmann,  the  founder  of  the  present 
firm  of  W.  H.  Horstmann  &  Sons,  and  whose  name,  though  he  is 
now  deceased,  is  retained  in  the  firm  name  from  a  feeling  of  filial 
pride,  which  is  very  graceful. 

Mr.  Horstmann  was  a  native  of  Cassel,  in  Oermany,  and  learned 
the  trade  of  silk-weaving  in  France.  He  came  to  this  country  in 
1815,  and  established  himself  in  Philadelphia,  where  he  began  to 
manufacture  trimmings  of  various  kinds.  He  married  the  daugh- 
ter of  Mr.  Hoeckly,  and  she  became  a  faithful  and  efficient  assist- 
ant to  her  husband  in  his  business.  Mr.  Horstmann's  natural  tal- 
ent for  invention  very  soon  began  to  find  a  field,  his  first  improve- 
ment being  additional  varieties  in  styles  of  coach  lace,  there  being 
only  two  patterns  at  that  time  used  in  the  trade,  called  the  Jeffer- 
son pattern  and  the  Monroe  pattern.  In  1824  he  introduced  into 
the  United  States,  from  Oermany,  the  use  of  plaiting  or  braiding 
machines,  and  about  the  same  time  he  was  the  first  to  introduce 
into  this  country  the  use  of  the  Jacquard  loom,  for  weaving  pat- 
terns in  textile  fabrics. 

Mr.  Horstmann's  business,  under  his  constant  and  judicious  at- 
tention, steadily  increased,  and  in  process  of  time,  instead  of 
working  in  his  own  little  home,  with  his  wife  as  his  only  assistant, 
he  was  obliged  to  occupy  larger  premises,  and  to  employ  subordi- 
nates. The  house  where  he  first  established  himself  in  business 
stood  within  a  few  rods  of  the  immense  building  now  occupied  by 
his  sons.  He  did  not,  however,  live  to  see  the  erection  of  this 
extensive  and  complete  combination  of  manu&ctory,  ware-room, 
and  sales-room. 

During  the  half  century  and  more  which  has  passed  since  the 
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landing  of  the  solitary  young  German  upon  our  shores,  ihe  busi- 
ness which  he  established,  from  being  simply  one  workman's  sup- 
ply of  one  single  article  of  goods,  has  expanded  and  developed 
into  a  great  industrial  establishment,  employing  hundreds  and 
hundreds  of  hands,  wielding  a  vast  capital,  and  having  the  high- 
est business  reputation  and  extensive  business  connections  on 
both  sides  of  the  Atlantic.  Instead  of  "  coach  lace/'  an  article 
named  in  two  monosyllables,  and  furnished  in  two  styles,  the  firm 
now  manufactures  or  supplies  so  many  articles  that  the  list  of  the 
names  of  goods  in  a  single  department  fills,  in  more  than  one 
instance,  a  neat  little  pamphlet,  and  in  place  of  one  little  room 
stands  a  massive  and  imposing  structure,  six  stories  high,  and 
stretching  for  a  hundred  feet  along  Cherry  Street,  and  a  hun- 
dred and  forty  on  Fifth  Street.  The  separate  departments  into 
which  the  manufactory  and  sales-rooms  are  organized  are  thirty 
or  more  in  number.  In  place  of  one  single  hand-loom,  more  than 
a  thousand  separate  looms  and  machines  of  all  kinds,  many  of 
them  very  costly,  a  number  of  them  invented,  and  used  expressly 
and  exclusively  for  the  firm,  and  mainly  driven  by  a  powerful  steam 
engine,  crowd  fioor  after  floor ;  and  the  list  of  materials  used  in 
the  business  includes  the  chief  metallic  and  textile  raw  materials 
of  the  world,  besides  numerous  subsidiary  ones. 

A  brief  enumeration  of  these  departments,  and  their  appearance 
and  contents,  will  give  the  best  attainable  idea  of  the  extent  and 
character  of  the  business  of  the  firm. 

We  may  begin  with  the  "material  room"  —  a  basement  room, 
an  airy,  well-lighted,  and  excellently  ventilated  place,  as  indeed  is 
every  part  of  the  premises ;  it  is  not  a  very  large  room,  but  fire- 
quently,  we  are  told,  contains  a  hundred  or  two  hundred  thou- 
sand dollars'  worth  of  the  costly  raw  materials  used  by  the  firm. 
One  side  is  filled  with  a  range  of  shelves,  holding  an  endless  as- 
sortment of  silk,  of  various  tints,  spooled  and  ready  for  use.  In 
other  places  are  great  packs  of  the  delicate  grayish-white  raw  silk^ 
in  large  twisted  hanks,  as  it  is  imported  ;  and  other  masses  of  other 
material  crowd  the  rest  of  the  room. 

The  "  spooling  room  •'  is  next  —  a  long,  wide,  and  roomy  place**- 
at  one  side  of  which  stands  a  row  of  frames,  placed  parallel  tc^ 
each  other,  like  the  benches  in  a  country  lecture-room.     Each  of*^ 
these  carries  a  number  of  the  "  spools,''  and  all  together  they  givc::^ 
room  to  wind  about  three  hundred  and  fifty  spools  at  once.     Th^^ 
other  half  of  the  length  of  the  room  is  occupied  by  what  look^^ 
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like  a  miniature  ropewalk,  —  and  so  it  is,  we  are  told,  —  a  "  cord- 
walk,''  where  silk  cord  is  made. 

We  glance  at  the  steam  engine,  —  of  fifty  horse-power,  —  and 
chat  a  moment  with  the  engineer,  a  powerfully-built  and  sensible 
man,  to  whom  we  speak  of  the  last  steamboat  explosion,  and  of  a 
theory  published  a  day  or  two  after  it  that  it  was  caused  by  oil  in 
the  boiler.  The  engineer  laughs,  and  in  half  a  dozen  words  shows 
how  the  ordinary  working  of  the  engine  must  constantly  be  carry^ 
ing  more  or  less  oil  directly  into  the  boiler  all  the  time  ;  and,  he 
says,  it  is  a  very  common  practice  to  put  oil  in  on  purpose,  to  help 
clean  out  the  inside  of  the  boiler.  He  remembers,  when  he  was 
younger,  that  he  has  seen  his  chief  pick  up  a  dead  hog  in  the 
street,  and  fling  the  body  whole  into  the  boiler,  that  the  fat  might 
operate  in  this  way. 

Then  we  go  into  the  machine  shop,  where  a  thoughtful,  slender 
man  is  setting  up  a  machine  newly  invented  by  him  for  the  use  of 
the  firm.  We  chat  a  little  with  him,  and  find  him  a  thorough 
lover  of  mechanics  and  inventions.  He  says  it  is  better  not  to 
take  out  patents  for  improved  machines,  because  the  model  shows 
some  smart,  piratical  fellow  how  to  evade  your  patent,  or  how  to 
surpass  your  invention  ;  but  if  you  simply  hold  your  tongue,  keep 
your  machine  to  yourself,  run  it  for  your  own  purposes,  and  avoid 
showing  it,  you  may  have  the  good  of  it,  and  you  are  sure  to 
avoid  the  hateful  and  almost  inevitable  warfare  of  infringement 
suits. 

Next, — for  we  are  not  following  the  course  of  the  manufactured 
material,  but  taking  the  departments  as  they  come  conveniently, 
one  after  another,  —  after  a  glance  at  the  carpenter's  and  turner's 
shop,  we  enter  the  sword  department,  which  furnishes  regulation 
swords  of  all  kinds,  for  army  or  navy,  cutlasses,  rapiers,  foils,  the 
showy  weapons  used  by  secret  and  other  societies,  etc.,  etc.,  com- 
pletely finished,  with  hilt,  scabbard,  belt,  and  all  the  trappings. 
This  seems  a  business  rather  aside  from  the  peaceful  purposes  of 
the  loom.  But  the  sword  business  grew  naturally  and  immediate- 
ly out  of  the  established  army  and  navy  goods  department  of  the 
firm,  the  sword-belt  and  other  trappings  requiring  to  be  furnished 
all  complete  along  with  the  weapon.  The  blades  are  not  forged 
on  the  premises,  of  course ;  but  are  all,  or  most  of  them,  of  all 
kinds,  imported  from  the  ancient  German  sword-blade  emporium 
of  Solingen,  where,  it  is  said,  swords  have  been  made  ever  since 
the  year  II47,  when  Count  Adolphus  of  Berg  brought  home  firom 
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for  other  styles  of  weaving.  In  titeee  two  great  rooms  nearly 
two  hundred  and  fifty  of  these  costly  machines  are  set  up,  of 
which  a  goodly  proportion  are  banging  away  in  the  exercise  of 
their  vocation »  and  doing  goo(]^  work  too,  though  greatly  to  the 
interruption  of  mere  talk.  We  watch  for  a  long  time  the  growth 
of  the  patterns  in  various  fabrics  that  are  coming  through  the 
Jacquard  looms,  whose  long  festoons  of  perforated  cards,  hung  up 
above,  are  quietly  pouring  over  and  over,  in  an  endless  chain, 
each  strip  of  pasteboard,  as  it  lifls  one  selection  of  wires  and 
leaves  another,  according  to  the  requirements  of  the  design  below, 
repeating  and  perpetuating  the  singularly  ingenious  conception  of 
the  dead  Joseph  Jacquard,  and  of  his  predecessor,  Vaucanson,  — 
thoughts  of  seventy-five  and  one  hundred  years  ago,  but  here  set 
forth  over  n^ain,  millions  and  millions  of  times  every  year,  some- 
what as  the  Asiatic  idolater  believes  that  every  whirl  of  his  "pray- 
ing machine  "  is  credited  to  his  account,  as  one  repetition  of  the 
prayer  printed  on  its  circumference. 

The  coach4ace  room  is  to  the  same  general  effect,  though  the 
looms  are  smaller,  and  the  process  of  weaving  less  elaborate. 
The  braiding  machines  detain  us  long,  with  the  magical  dance  of 
their  whirling  bobbins,  a  wonderfully  intelligent-looking  combina- 
tion. The  cord  to  be  covered  with  braid  is  drawn  deliberately 
through  an  opening  in  the  middle  of  a  flat,  circular,  metallic  plate, 
perhaps  fifteen  inches  across.  Up  to  a  point  on  this  cord,  about  a 
foot  above  the  plate,  the  threads  of  the  braided  material  converge 
to  it,  like  the  ribs  of  a  tent-roof,  and  there  they  weave  in  and  out, 
and  out  and  in,  as  the  coating  of  glossy  braid  steadily  grows,  and 
the  completely  covered  cord  rises  and  rises,  and  is  wound  away 
above.  The  weaving  is  accomplished  by  the  motion  of  the  spools 
below,  that  carry  the  different  threads  of  the  braid.  These  spools 
stand  in  uprights,  which  are  carried  round  and  amongst  each  other 
in  curved  slots,  in  the  broad  metallic  plate  aforesaid.  All  but  two 
of  these  spools  dance  in  and  out  among  each  other,  with  a  swift, 
easy,  intricate  motion,  like  the  "  ladies'  chain  "  of  a  cotillon,  but 
so  rapid  that  the  eye  can  hardly  follow  it ;  while  one  or  two  spe- 
cial spools  dart  steadily  round  and  round  among  their  twisting 
brethren,  so  swiftly  that  you  cannot  conceive  why  they  never  in- 
terfere. It  really  looks  as  if  each  braid  were  executed  by  a  popu- 
lation of  little  spirits,  with  such  a  close  resemblance  to  perception 
and  life  do  they  jump  about.  Our  guide  evidently  enjoys  our  ad- 
miration, but  carries  us  off  to  see,  what  he  says  is  even  a  more  in- 
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telligenlrlooking  mechanism  than  this.  It  is  a  coach-lace  loom, 
with  a  provision  for  leaving  a  layer  of  close-shorn  loops  on  the 
right  side  of  the  fabric,  as  is  done  in  Brussels  carpeting.  These 
loops  are  shaped  upon  a  bright  steel  pin  or  needle,  like  a  short 
knitting-needle  ;  and  the  intelligence  in  question  is  applied  to  the 
handling  of  these  needles.  There  are  not  many  of  them  ;  and  as 
the  fabric  passes  through  the  loom,  a  deliberate,  quiet  little  steel 
finger  and  thumb  takes  needle  after  needle  from  a  place  under- 
neath, glides  silently  up,  and  calmly  lays  them  across  the  threads 
of  the  warp  just  in  time  to  have  the  loops  laid  over  by  them. 
Perhaps  a  dozen  at  once  are  thus  lying  together,  each  in  its  own 
range  of  loops,  but  never  more ;  for  just  below,  another  steel 
finger  and  thumb,  with  the  same  funny,  deliberate  certainty  of 
motion,  glides  up  at  the  other  side,  nips  one  needle  at  a  time,  pulls 
it  backward  out  of  the  web,  and  deposits  it  underneath  on  the 
band  that  is  to  carry  it  back,  to  be  picked  up  and  put  in  again. 
The  contrast  between  the  quiet  gravity  of  this  proceeding  and  the 
abandoned  jollity  of  those  furiously-dancing  braid-bobbins,  has 
something  extremely  grotesque  in  it,  over  and  above  the  interest 
of  the  ingenious  mechanism  itself. 

Well,  we  examine  also  the  silk  room,  where  the  silk  is  washed, 
wound,  and  made  ready  for  use  in  the  looms ;  the  warping  room, 
another  room  full  of  narrow-fabric  looms ;  another  "  cord-walk," 
clear  up  at  the  top  of  the  house,  —  and  everywhere  we  find  the  ex- 
tremest  order,  perfect  cleanliness,  abundant  light  and  air,  rank 
after  rank  of  every  needful  variety  of  machinery,  some  clacking 
and  rattling  in  full  headway,  others  just  in  preparation ;  for  it 
may  take  two  or  three  hands  a  number  of  hard  days'  work  to  get 
a  single  loom  ready  for  weaving  some  of  the  more  complicated 
sorts  of  work ;  others  still  waiting  quietly  for  some  order  suited 
to  their  particular  capacity ;  and  then  we  cross  over  from  the 
manufacturing  department  to  the  sales  departments. 

Extensive  as  are  the  manufacturing  facilities  of  the  firm,  and 
great  as  is  the  range  of  goods  actually  made  by  them,  they  do,  in 
fact,  import  and  sell  —  at  wholesale  always  —  a  very  great  quan- 
tity and  variety  of  articles  besides.  In  fact  it  is  here  that  the 
goods  offered  by  the  house  are  to  be  seen.  What  has  thus  far 
been  spoken  of  is  not  the  goods,  but  the  raw  material,  the  ma- 
chinery, the  processes.  So  we  are  taken  through  another  entirely 
distinct,  but  almost  equally  extensive,  series  of  separate  depart- 
ments, crowded  from  one  end  to  the  other  with  a  bewildering  va- 
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riety  and  quantity  of  things,  varying  from  the  cheapest  to  tlie 
most  costly,  from  the  most  common  matter-of-fact  and  even  solemn 
to  the  most  unusual,  bizarre,  and  ludicrous.  There  is  the  ladies' 
dress-trimming  department,  showy  with  all  manner  of  laces,  and 
fringes,  and  nets,  chignons  and  switches,  and  other  mysterious 
adornments  ;  the  notions  and  small  wares  depailment,  whereof  we 
despair  even  more  to  enumerate  the  contents ;  the  hosiery  and 
glove  department ;  the  zephyr  wools  and  embroidery  department, 
where  six  thousand  four  hundred  different  shades  of  color  are 
shown,  including  Berlin  wool  and  the  greatly  admired  Germantown 
wool,  both  for  embroidery ;  coarser  domestic  yams,  embroidenng 
silk  and  chenille,  beads  of  all  kinds,  and  every  description  of  em- 
broidering apparatus,  needles,  patterns,  etc.  Here  we  inquire 
where  the  fashions  come  from.  "  From  Paris  and  Berlin,"  is  the 
answer. 

Then  we  see  the  upholstery  and  carriage  trimming  department, 
with  no  end  of  curtains,  tassels,  cords,  laces,  gimps,  fringes,  and 
trimmings  of  innumerable  kinds.  Then  comes  the  flag  room, 
where  all  sorts  of  bunting,  flags,  banners,  staffs,  and  fixtures  are 
on  hand,  or  else  promptly  executed  to  order.  We  suggest  that 
the  Fourth  of  July  is  likely  to  make  a  vacuum  in  the  department, 
and  are  told,  Yes  ;  and  that,  moreover,  any  great  public  ceremo- 
nial of  the  processional  kind  is  likely  to  do  so,  as,  for  instance,  the 
procession  of  the  Germans  in  honor  of  the  Prussian  victories  over 
the  French,  which  utterly  drained  the  stock  of  flags,  German  and 
other.  Of  course  when  such  an  occasion  is  appointed,  it  is  a 
matter  of  ordinary  business  forethought  to  have  a  quantity  of 
goods  made  up  in  readiness. 

Lastly,  we  examine  the  military,  regalia,  and  theatrical  goods 
department,  altogether  the  queerest  and  most  entertaining  of  all. 
In  contemplating  this  extraordinary  array  of  ornaments  and  dis- 
guises, we  cannot  help  considering  the  interesting  and  intimate 
relation  between  the  bloody  trade  of  the  soldier  and  his  exceptional 
supply  of  outward  decorations.  Perhaps  there  is  a  still  more  curi- 
ous parallel  to  be  drawn  between  the  modest  splendors  of  the  real 
military  goods  and  the  incomparably  greater  effulgence  of  the 
weapons,  trappings,  and  ornaments  which  constitute  the  regalia 
of  the  various  societies,  or  the  still  more  glorious  display  of  the 
theatrical  department.  The  crowns,  jewelry,  weapons,  gold  and 
silver  tissues,  plumes,  and  decorations  of  every  kind  here  dis- 
played would  overwhelm  the  very  soul  of  the  spectator  were  he 
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The  "  paluce  cars  "  of  these  days  of  railroad  history  have 
tweWe  wheels.  Mr.  Edgeworth,  the  father  of  Maria  Edgewortb, 
the  novelist,  and  a  man  of  many  &ncies,  invented  a  gig  with  only 
one  wheel,  —  a  horBe-wbeelbarrovr,  so  to  Bpeak,  — which  was  kept 
upright  by  girthing  the  shafts  fast  at  the  horse's  sides,  at  the  sad- 
dle. These,  however,  as  well  as  three-wheeled  vehicles,  are  ex- 
ceptional cases,  not  to  mention  the  proverbial  case  of  the  "fifth 
wheel "  of  a  coach.     A  carriage,  properly   so  called,  has  four 

Two-wheeled  vehicles  —  seemingly  nsed  at  first  exclusively  for 
war  —  were,  however,  undoubtedly  the  most  ancient,  and  their 
first  use  was  at  a  period  before  either  printed,  carved,  or  painted 
ecords.  These  chariots  arc  named  in  the  Book  of  Eaxidus,  paint- 
;  on  the  Egyptian  tombs,  and  carved  on  the  ruins  of  the  Assyrian 
palaces  ;  so  that  they  were  in  ordinary  use  from  1500  to  2500  years 
before  Christ.  Thus  the  wheel,  which  is  the  chief  invention  in 
everything  of  the  carriage  kind,  was  one  of  the  primeval  human 
devices. 

As  is  the  case  with  many  other  things,  the  modem  carriage  has 
(808) 
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been  brought  to  its  present  perfection  within  a  comparatively  very 
short  period,  after  wheeled  vehicles  generally  had  remained  be- 
tween thirty  and  forty  centuries  without  any  very  great  changes. 
In  the  age  of  chivalry,  and  afterwards,  it  was  reckoned  discredit- 
able for  men  to  ride  in  covered  carriages,  which  began  to  be  known 
a  little  after  A.  D.  1500.  Something  of  the  kind  had  been  used 
among  the  Romans,  but  had  apparently  gone  out  of  remembrance. 
This  opinion  of  the  shamefulness  of  using  a  carriage  was  remark- 
ably suitable  for  an  age  when  war  and  hunting  were  the  cliief 
employments  of  men,  and  the  wretched  condition  of  the  few  ex- 
isting roads  made  it  necessary  to  go  about  on  horseback. 

Coaches,  however,  gradually  crept  into  use,  though  not  without 
a  good  deal  of  opposition.  A  German  writer  gives  the  following 
description  of  the  coaches  used  by  the  Emperor  Leopold  at  bi? 
wedding,  about  1657,  or  a  little  later.  It  will  be  seen  that  they 
were  in  some  points  like  our  coaches  of  the  present  day,  and  were 
decorated  in  the  same  general  style  :  — 

"  In  the  imperial  coaches  no  great  magnificence  was  to  be  seen. 
They  were  covered  over  with  red  cloth  and  black  nails.  The  har- 
ness was  black,  and  in  the  whole  work  there  was  no  gold.  Tlie 
panels  were  of  glass,  and  on  this  account  they  were  called  the 
imperial  glass  coaches.  On  festivals  the  harness  was  ornamented 
with  red  silk  fringes.  The  imperial  coaches  were  distinguished 
only  by  their  having  leather  traces ;  but  the  ladies  in  the  imperial 
suite  were  obliged  to  be  contented  with  carriages  the  traces  of 
which  were  made  of  ropes."  A  decidedly  inferior  style  was  that 
of  the  ambassador  of  Brandenburg,  at  the  election  of  the  Emperor 
Matthias,  in  1612,  who,  it  is  reported,  had  three  coaches ;  but 
"  they  were  coarse  coaches,  composed  of  four  boards  put  together 
in  a  clumsy  manner."     Coarse  indeed  I 

These  early  coaches  had  no  springs  at  all,  as  nearly  as  can  be 
learned  from  such  representations  of  them  as  survive.  The  leath- 
ern straps,  which  are  still  used  under  stage-coach  bodies,  were  the 
first  contrivance  of  the  kind.  They  are  known  to  have  been  in 
use  in  the  time  of  Louis  XIV. 

From  these  lumbering  old  machines  to  the  assortment  of  elegant 
forms  and  astonishing  combinations  of  strength  and  lightness, 
which  are  to  be  found  in  the  show-rooms  of  a  first-class  carriage 
maker  of  the  present  day,  is  a  very  long  step.  The  good  qualities 
of  the  present  style  of  wheeled  carriages  are  better  shown  in  those 
iff  American  makers  than  anywhere  else,  and  the  American  vehi- 
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cles  are  greatly  admired  abroad.  Few  of  Enropean  make  reach 
this  country ;  but  when  they  do,  their  massive  weight  and  clumsy, 
blocky  structure  present  a  striking  contrast  to  the  elastic  strength 
and  slender,  though  enduring,  fabric  of  good  American  carriage 
makers'  work. 

Some  of  the  best  examples  of  American  carriage-building  are 
afforded  by  men  who  have  risen  from  obscurity  and  poverty  to 
wealth,  success,  and  reputation  by  their  own  energy,  industry,  and 
intelligence.  Such  an  instance  is  that  of  the  extensive  carriage 
warehouse  and  factory  of  the  firm  of  William  D.  Rogers  &  Co., 
of  Philadelphia,  whose  history  and  present  condition  well  illustrate 
the  present  attainments  of  American  carriage-making,  and  the 
power  of  the  personal  qualities  just  mentioned,  in  the  American 
business  world. 

In  the  year  1846,  in  a  small  building  belonging  to  the  Girard 
estate,  on  the  comer  of  Sixth  and  Brown  Streets,  Philadelphia, 
Mr.  Rogers,  then  a  very  young  man,  beg^n  the  manufacture  of 
coaches  and  carriages,  and  laid  the  foundation  of  a  name  which 
now  stands  high  throughout  the  United  States  and  a  great  part  of 
Europe.  He  employed  only  seven  men  at  the  outset,  but  being 
himself  a  practical  coach-builder,  as  well  as  an  energetic  and  judi- 
cious foreman  and  manager,  it  would  be  hardly  an  exaggeration  to 
estimate  the  force  employed  at  several  more  than  seven. 

Mr.  Rogers  remained  in  this  location  until  1853,  when  he  erected 
new  shops  at  the  comer  of  Sixth  and  Master  Streets,  and  for  the 
first  time  possessed  an  establishment  in  some  measure  adequate  to 
the  rapid  increase  of  his  business,  and  to  his  own  ideas  of  arrange- 
ment and  equipment.  It  is  four  stories  high,  covered  a  space 
of  one  hundred  and  seventy-two  by  one  hundred  and  thirty-seven 
feet,  and  was  so  completely  finished  and  fitted  that  it  might  really 
have  been  reckoned,  at  the  time,  the  model  coach  shop  of  America. 

In  1857  Mr.  Rogers,  having  found  the  office  and  sales-rooms  at 
the  factory  insufficient  and  inconveniently  placed,  fitted  up  and 
opened  his  present  extensive  and  commodious  Bazaar  at  Nos.  1009 
and  1011  Chestnut  Street.  This  enlargement  sufficed  for  a  few 
years,  but  a  large  custom  trade  had  by  this  time  grown  up,  the 
natural  consequence  of  the  durable  and  tasteful  character  of  the 
work  tumed  out  by  the  house.  As  this  class  of  business  requires 
especially  close  supervision,  Mr.  Rogers  rebuilt  the  rear  portion 
of  the  Chestnut  Street  buildings  in  1860,  and  fitted  them  up  as 
workshops,  in  order  the  more  conveniently  to  oversee  them  him- 
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self.  More  room  being  still  required,  a  large,  four-story  building 
on  Filbert  Street,  directly  in  rear  of  the  main  building,  was  added 
in  1865. 

The  last  step  in  this  series  of  enlargements  took  place  in  Decem- 
ber, 1870.  Mr.  Rogers  had  a  little  before  this  time  associated  in 
partnership  with  him  Mr.  Joseph  Moore,  Jr.,  a  son  of  the  presi- 
dent of  the  Bank  of  Northern  Liberties,  a  young  man  of  financial 
abilities,  executive  talent,  valuable  business  connections,  and  ex- 
cellent address.  Thus  re-onforced,  and  after  some  months  of  con- 
sideration, the  new  firm,  now  William  D.  Rogers  &  Co.,  trans- 
ferred their  principal  manufacturing  operations  to  the  extensive 
and  commodious  premises  formerly  occupied  by  George  W.  Wat- 
son &  Co.,  at  Thirteenth  and  Parrish  Streets,  this  firm  retiring  from 
business.  The  new  factory  was  thoroughly  remodelled  and  re- 
fitted from  office  to  roof,  and  is  now  in  full  operation,  filling  the 
whole  of  a  four-story  building  one  hundred  and  eighty  feet  by 
ninety-five,  and  there  is  some  expectation  that  the  demands  of  the 
business  for  "  more  room  "  will  be  quiet  for  a  little  while  at  least. 
The  factory  and  repository  are  connected  by  telegraph,  —  a  fact 
which  shows  the  completeness  with  which  the  business  is  organized. 

No  single  item  will  give  a  better  idea  of  the  patience  and  scru- 
pulous care,  as  well  as  the  important  investment  of  time  and  mon- 
ey required  for  such  a  business  as  this,  than  that  of  the  lumber 
and  stock  department.  The  woods  used  in  carriage-making  arc 
principally,  for  bodies,  ash,  cherry,  and  poplar ;  for  wheels  and 
running-gear,  hickory.  All  this  must  be  seasoned  during  from 
two  to  fivo  years  before  it  is  fit  to  be  put  into  first-class  work ; 
and  accordingly  there  must  always  be  stored  in  the  lumber  depart- 
ment firom  two  to  five  years'  stock  of  wood.  The  quantity  thus 
kept  on  hand  is  at  least  seventy  thousand  or  eighty  thousand  feet. 
Nor  is  this  tedious  preparatory  process  confined  to  roiigh  lumber 
merely.  From  one  hundred  to  one  hundred  and  twenty-five  sets 
of  wheels  are  always  kept  in  stock,  in  order  that  the  additional 
shrinkage,  which  always  comes  after  finishing  and  fitting,  shall 
take  place  in  the  shop,  thus  preventing  its  appearance  during 
actual  service,  and  rendering  the  work  more  durable,  besides  sav- 
ing dissatisfaction  and  bills  for  repairs. 

The  chief  other  departments,  of  course,  are  the  smith  shop, 
wheel  shop,  body  room,  and  painting  and  trimming  rooms.  Thcpo 
are  duplicated  in  Messrs.  Rogers  &  Co.'s  business,  each  being 
equally  indispecsable  in  the  factory  and  at  the  Chestout  Street 
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house.  At  the  former,  however,  where  the  main  stock  of  lumber 
is  kept,  there  is  also  a  saw-mill,  run  by  a  steam  engine,  which  far* 
nishes  whatever  power  is  needed  for  any  purpose  throughout  the 
works.  The  smith  shop  consists  of  a  room  for  jobbing,  a  room 
for  what  is  called  the  "  four-spring  work,''  and  another  for  "  light 
work."  These  contain  about  twelve  forges,  and  along  with  them 
there  goes  a  good  deal  of  room  occupied  by  finished  work  waiting 
to  be  united  with  carriage  bodies,  racks  for  selected  iron  of  aU 
kinds,  etc.,  etc.  All  the  iron-work  is  made  in  the  shop,  except 
the  bolts.  The  iron  used  is  Norway,  Ulster,  and  Lowmoor  iron, 
the  experience  of  the  firm  having  shown  that  these  are  best  suited 
for  its  work. 

The  "  body  room  "  is  really,  however,  the  place  where  the  car- 
riage begins,  for  here  it  is  that  the  body  of  the  carriage  is  made, 
and  from  here  it  goes  to  the  smith  shop  to  be  ironed.  All  the 
work  here  is  done  by  hand,  from  the  full-sized  drawings  furnished 
by  the  designer.  It  then  receives  one  coat  of  paint,  when  it  goes 
to  be  ironed. 

A  second  period  of  patience  and  delay  comes  while  the  carriage 
is  receiving  its  glossy  coat  of  color.  The  care  and  labor  of  the 
process  of  painting  carriages  are  extraordinary,  as  it  requires 
eighteen  separate  coats  of  paint  and  varnish  before  a  carriage 
body  is  thoroughly  finished,  each  having  to  be  carefully  laid  on, 
slowly  dried,  and  laboriously  rubbed  down  —  a  process  which  can- 
not be  hurried,  and  must  occupy  many  days.  The  work  from 
Rogers  &  Co.  has  a  reputation  for  beautiful  finish,  which  may  pos- 
sibly have  led  to  the  supposition  that  some  chemical  secret  is  em- 
ployed. There  is  nothing  of  the  kind,  however,  the  efiect  being 
produced  only  by  the  extraordinary  care  used  to  maintain  an  even 
temperature  in  the  rooms,  and  to  exclude  dust.  The  former  ob- 
ject is  attained  by  constant  reference  to  a  thermometer,  and  adjust- 
ments accordingly,  the  latter  by  having  the  walls  of  the  finishing 
room  hard  finished,  painted,  and  varnished,  by  having  the  floor 
double,  and  interlined  with  two  separate  layers  of  roof  felting,  and 
by  having  the  windows  and  doors  so  closely  fitted  as  to  be  dust-proof. 
So  far  does  this  anxious  solicitude  extend,  that,  in  order  to  avoid 
any  unnecessary  opening  of  doors,  a  small  glazed  opening  is  a]> 
ranged,  through  which  the  room  can  be  looked  into  from  without 
when  requisite,  without  moving  the  door  itself. 

The  special  advance  supply  of  wheels,  kept  on  hand  in  the 
wheel  department,  has  been  mentioned.     This  is  by  no  means  the 
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— that  his  workmen  remain  with  him  bo  long ;  many  of  them,  indeed, 
began  their  apprenticesliip  in  the  concern,  and  show  no  signs  of 
leaving  it  yet.  Nor,  after  a  quarter  of  a  century  of  labor,  docs 
this  remarkable  "  prime  mover"  relax  his  oversight.  The  vigilant 
Boperviston  of  the  experienced  department  foremen,  able  and  con- 
stant as  it  is,  is  not  enough.  Mr.  Rogers  visits  tho  factory  daily, 
and  carefully  inspects  all  that  is  going  on  in  each  branch,  and  dur- 
ing tho  rest  of  the  day  he  is  on  duty  at  the  office  and  wareroome 
in  Chestnut  Street. 

Ntf  effort  has  been  made  by  William  D,  Rogers  &  Co.  to  turn 
oat  "cheap  work."  Such  work  could  not  pay  for  the  sort  of 
labor  and  care  exercised  in  their  establishment,  nor  could  the  mind 
that  habitually  exercises  such  labor  and  care  be  satisfied  with  cheap 
work.  Tho  point  aimed  at,  and  reached,  has  been,  by  thorough 
attention  to  excellence  in  detail,  to  secure  ttie  utmost  excellence  in 
whatever  work  should  be  turned  out,  whether  little  or  much.  A 
proper  price  has  been  charged.  And  the  result  shows  that  there 
are  abundance  of  customers  who  are  better  satisfied  to  pay  what 
is  necessary  for  the  sake  of  obtaining  a  strong  and  enduring  fab- 
ric than  to  buy  at  a  cheap  rate  some  "  rattlo-trap  "  that  will  cost 
its  original  price  for  repairs  within  a  little  while. 

MesBrs.  Rogers  &  Co,  ship  their  carriages  to  all  parts  of  Ameri- 
ca;  they  have  regular  patrons  in  England,  France,  and  Italy,  and 
orders  from  other  foreign  countries  arc  from  time  to  time  reaching 
them.  What  the  future  of  the  firm  is  to  be  it  is  useless  to  con- 
jecture ;  but  it  is  certain  that  it  has  by  no  means  approached  the 
limits  of  practical  and  prosperous  durelopment. 
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a  intereBtiDg  labor,  and  fill  a  voltimc,  rather  than  the  meagre  space 
lotted  to  this  article,  in  which  we  caa  spoak  of  but  little  more 
in  the  most  imporUrit  results  yet  reached  in  this  conntiy.     Our 
p  civil  war  developed  much  inventive  genius  in  the  matter  of  fire- 
ingaged  a  great  amount  of  capital,  as  welt  as  armieB  of 
in  the  inauufacture  of  weapons  of  war,  eventuating  in 
"  Oatlitig  guu,"  as  the  most  destructive  weapon  of  field  ord- 
e  ever  iovcuted,  and  tho  Remington  broech-loading  riQe,  as  the 
efficient  minor  weapon  which  has  been  given  to  the  worid. 
)  latter  weapon  csjiecially,  as  tho  leading  one  among  breech- 
^,  we  purpoBe  to  apeak  in  this  article.     The  reporta  of  the 
Kommission  ordered  by  the  late  Admiral  Dahlgren,  at  Wash- 
\  1869— TO,  and  thut  of  the  army  officers  convened  under  the 
i  Bureau,  at  St.  Louis,  in  the  spring  of  I8T0,  so  thorough- 
Ed  the  queetion  of  superiority  in  favor  of  the  "Remingtoa 
^  BO  called,  of  breech-loading  weapons,  as  to  render  argu- 
■^e  qncstion  supererogatory,  and  out  of  place  in  an  article 
About  fifty  different  Bystema  were  tested  by  the  re- 
I^Naval  and  Military  Boards  of  Examiners,  in  protracted 
;  trials,  and  the  Remington  gystem  was,  as  t)ie  result, 
^dcd  by  them  for  sole  adoption  by  the  United  States 
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The  ignorance  and  stupidity  of  the  tnaeeee  of  men,  played  upon 
by  the  crafty  few  in  every  age,  render  it  possible  if  not  probftble 
that  eventual  "  peace  throughout  all  the  earth  "  will  come  to  tii« 
race  only  when  the  genius  of  invention  shall  have  bo  thoroughly 
armed  nations  and  individuals  with  most  destructive  weftpons  as 
to  equalize  thoir  power,  or  render  death  a  snre  result  to  all  com- 
batants in  the  field  of  war.  It  would  be  a  mercy  to  the  race  if 
some  gigantic  means  of  slaughter,  cheap  as  well  us  effective,  and 
thus  within  the  power  of  every  nation  and  tribe  to  poBsess  it, 
could  be  invented,  whereby  a  whole  army  at  a  time  could  be 
swept  out  of  exiBtence  as  surely  as  Pharaoh's  forces  were  in- 
gulfed in  the  Red  Sea.  As  a  step  towards  the  achievement  of  eo 
desirable  a  result,  ths  vast  progress  in  iho  improvement  and 
speedy  means  of  manufacture  of  fire-arms  in  the  United  States, 
within  the  last  few  years,  sbonld  bo  a  matter  of  pleasure  aid 
pride  to  every  hnmanitaiy  American.  In  whatever  else  the  "  oi 
world  "  may  exceed  us,  it  is  certain  that  we  are  able  to  keep  pa« 
with  its  inventions,  and  to  sometimes  surpass  them,  in  the  line  d 
life-destroying  weapons,  as  well  as  in  the  fiercenms  and  graf- 
deur  of  civil  strifes. 

To  trace  the  various  steps  in  the  improvement  of  fire-arms 
this  country,  from  the  days   of  the  old  fiint4ock,  muzzle-loadii 
gUQB,  to  these  days  of  breech-loaders  of  various  patterns,  would 
(8W^ 
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an  interesting  labor,  and  fill  a  volumCy  rather,  than  the  meagre  space 
allotted  to  this  article,  in  which  we  can  speak  of  but  little  more 
than  the  most  important  results  yet  reached  in  this  country.  Our 
late  civil  war  developed  much  inventive  genius  in  the  matter  of  fire- 
arms, and  engaged  a  great  amount  of  capital,  as  well  as  armies  of 
mechanics,  in  the  manufacture  of  weapons  of  war,  eventuating  in 
the  '*  Gatling  gun,''  as  the  most  destructive  weapon  of  field  ord- 
nance ever  invented,  and  the  Remington  breech-loading  rifle,  as  the 
most  efficient  minor  weapon  which  has  been  given  to  the  world. 
Of  the  latter  weapon  especially,  as  the  leading  one  among  breech- 
loaders, we  purpose  to  speak  in  this  article.  The  reports  of  the 
'  naval  commission  ordered  by  the  late  Admiral  Dahlgren,  at  Wash- 
ington, 1869—70,  and  that  of  the  army  officers  convened  under  the 
Ordnance  Bureau,  at  St.  Louis,  in  the  spring  of  1870,  so  thorough- 
ly settled  the  question  of  superiority  in  favor  of  the  "Remington 
system,"  so  called,  of  breech-loading  weapons,  as  to  render  argu- 
ment in  the  question  supererogatory,  and  out  of  place  in  an  article 
like  this.  About  fifty  different  systems  were  tested  by  the  re- 
spective Naval  and  Military  Boards  of  Examiners,  in  protracted 
and  severe  trials,  and  the  Remington  system  was,  as  the  result, 
recommended  by  them  for  sole  adoption  by  the  United  States 
army. 

The  number  of  designs  in  the  breech-loading  systems,  which 
have  been  patented  in  this  country  as  comprising  original  concep- 
tions and  improvements,  is  said  to  be  over  one  thousand,  each  of 
which  is  supposed  to  possess  some  merit.  The  importance  of  the 
invention  which  embraces  whatever  is  most  valuable  in  each  of 
these,  and  is  still  so  "  useful  and  novel "  as  to  command  from  the 
United  States  letters  patent  for  itself,  cannot  well  be  overrated. 

The  superiority  of  the  Remington  system  consists  in  the  simr 
plicity  of  its  design,  —  its  working  parts  being  large  and  few  in 
number,  —  and  in  its  extraordinary  strength,  demonstrated  by  the 
severest  tests  before  official  commissioners  and  in  actual  service ; 
as  well  as  in  its  almost  absolute  reliability  against*  accidents  or 
injury  by  exposure.  The  value  of  these  considerations  is  obvious 
to  the  most  casual  observer ;  but  the  defaults  of  other  systems,  such 
as  the  English  and  American  types  of  the  bolt  system,  are  not  so 
obvious  at  first  sight,  but  become  painfully  so  in  experience,  when, 
for  example,  a  sensitive  cartridge  prematurely  explodes  in  the 
mere  act  of  closing  the  breech,  the  head  of  the  bolt  striking  the 
shell.     Another  serious  fault  in  the  design  of  the  bolt  system,  and 
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AnALTSIS  OF   THE    REiaNOTOH    StBTIH. 

The  accompanTiag  engravings  (Fig.  1  and  Pig.  2)  illuetrate  the 
breech  action  of  the  Remington  system.  Fig.  1  represents  a  sec- 
tioQiil  view  of  the  Remington  Breech-loader  at  the  moment  of  dis- 
charge, and  Fig.  2  (on  the  next  page)  a  sectional  view  of  the 
Bsmc  when  open  to  receive  a  cartridge. 
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The  reader  will  reflect,  doubtless,  that  mere  mechanical  design 
and  execution  are  not  the  only  requisites  to  the  endurance  and 
reliability  of  a  system.  While  the  mecbaDism  mnst  be  of  the  very 
best  to  insure  efficiency,  the  constructive  design  must  be  based 
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npoa  correct  science  to  moke  safety  certain  It  is  the  nniqne 
claim  of  the  patentees  of  the  Remington  arm  that  no  accident  fau 
ever  occurred  with  one  of  their  prodactiona  The  reason  of  thii 
alleged  security  is  to  be  foand  in  the  perfectly  scientific  design  of 


the  systein.  The  relation  of  the  parts  to  each  other  and  to  the 
whole  organization,  the  relative  strength  of  each  part,  the  directly 
parallel  planes  of  recoil  and  resistance  axes,  are  the  characteristic 
merits  of  thia  Bjstem,  without  which  no  system,  however  excel- 


BBEECH-LOADING  FIRE-ARMS.  817 

lent  its  mechanical  execution,  can  be  depended  upon  against  ex- 
traordinary incidents.  Mechanically  regarded  alone,  the  Reming- 
ton system  deserves  the  highest  commendation.  There  are  really  no 
slight  or  delicate  pieces  in  its  construction,  and  notably  no  spiral 
spring,  the  presence  of  which  in  the  Martini-Henry,  and  in  bolt- 
guns  generally,  has  elicited  so  severe  censure  from  experts.  The 
very  least  frictional  or  bearing  surface  is  attained  ;  strength,  as 
we  have  suggested,  being  secured,  not  by  the  extent ^  but  by  the 
relation  of  contiguous  surfaces.  The  sides  of  the  breech  and  ham- 
mer blocks  are  not  made  to  wear  against  the  corresponding  sides 
of  the  housing,  consequently  there  is  hardly  a  possibility  of  riist 
from  humidity,  a  fact  singularly  demonstrated  by  the  favorable 
experience  of  both  Spanish  and  patriot  officers  in  the  damp  atmos- 
phere of  Cuba.  So  far  as  the  escape  of  gas  is  concerned,  there  is 
no  chance  for  it  to  find  its  way  into  the  action,  the  breech-block, 
at  the  moment  of  discharge,  not  only  excluding  its  passage  into 
the  action,  but  having  on  its  lateral  faces  delicate  grooves,  which 
conduct  the  fouling  element  into  the  open  air.  The  action  is, 
moreover,  so  open  and  free,  internally,  that  both  clogging  attri- 
tion after  the  severest  sand  trials,  and  the  corrosion  of  salt-water 
tests,  have  been  found  inefficient  to  stop  its  working.  The  essen- 
tial strength  of  the  action,  secured  in  the  frame  b}'  solid  steel  pins 
nearly  half  an  inch  in  diameter,  is  obvious  enough  ;  so  securely 
protected,  indeed,  are  its  working  parts,  that  not  even  the  entire 
destruction  of  the  stock  will  prevent  the  efficient  use  of  the  gun. 
This  feature,  singular  to  the  Remington  arm,  was  proven  before 
the  United  States  Naval  Board  of  1869,  and  is  thus  recorded  in  its 
official  report : 

"  The  butt-stock  (wood)  was  then  removed  from  the  piece,  and 
the  exhibitor  fired  eighteen  shots  at  a  distant  mark  on  the  river, 
with  a  fair  aim  and  with  tolerable  accuracy,  showing  the  indepen- 
dence of  the  lock  and  barrel  parts  from  the  butt-stock." 

It  will  be  observed  that  at  the  moment  of  discharge  the  breech- 
piece  is  immediately  supported  by  the  front  portion  of  the  hammer, 
which  forms  a  superlatively  powerful  recoil  tumbler.  Both  of 
these  pieces  are  of  considerable  weight  and  thickness,  and  of  the 
choicest  metal  —  as  substantially  designed  and  constructed,  in  a 
word,  as  the  largest  capacity  of  frame  will  permit.  The  metal  in 
these  parts,  and  in  the  pins  upon  which  they  move,  is  so  located 
as  to  equalize  their  power  to  absorb  the  recoil  shock.  The  result, 
indeed,  is,  that  the  recoil  shock  is  practically  co-operative  in  the 
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Stability  of  the  system  ;  a  fact  due  to  the  scientific  relation  of  tlie 
two  sectors  of  circles,  the  hammer  and  brecch-piece«  between 
which  there  is  a  constant  interlocking  and  bracing  coonectioii. 
Thus  the  greater  tlie  recoil,  tlie  more  securely  the  hammer  H 
locked,  and  the  shoulder  of  the  hammer  becomes  of  necessitj  a 
fulcrum,  acting  upon  the  bearing  uf  the  breech-piece  ia  such  a , 
manner  that  the  entire  strain  upon  its  axis  is  taken  up  by  the  part 
in  the  rear  of  the  forward  pin.  This  theory  of  correlation  of  forces 
in  a  breech  system  was  admirably  illustrated  at  Washington,  wheie, 
says  the  official  report  of  the  Naval  Commission,  — 

"  The  exhibitor  fired  four  shots  with  a  wooden  pin  (hickory) 
substituted  for  the  front  recoil  pin.  No  derangement  of  the  piece; 
no  marks  on  the  pin ;  and  then  fired  four  shots  with  two  woodea 
pins  in  place  of  both  steel  recoil  pins.  No  derangement  of  tbo 
piece  or  impressions  on  the  wood  pins. 

"  A  breech-piece  filed  away  to  nothing,  in  front  of  forward  piB. 
was  then  substituted  in  place  of  the  ordinary  breech-piece^  uA 
the  gun  fired  seven  times  without  jar  or  injury  to  any  of  tha 
parts." 

No  more  pertinent  demonstration  of  the  valuable  relationahip  of 
science  to  mechanism  could  be  furnished  than  the  foregoing;  jei 
as  a  further  proof  of  the  extraordinary  strength  of  the  system  we 
are  describing,  the  fact  may  be  adduced  that  on  several  occaaioiit 
it  lias  been  subjected  to  charges  which  filled  the  entire  barrel  of 
the  piece,  from  breech-chamber  to  muzzle,  without  effect  upon  ttt 
action  or  efficiency  ;  a  statement  which  we  believe  can  be  made 
of  no  other  breech-loading  arm.  The  Remington  gun  is  singolai^ 
easy  of  manipulation,  and  can  be  fired  with  great  rapidity^  ezpcrii 
accomplishing  twenty-five  to  thirty  discharges  of  it  a  minute,  while 
the  Danish  soldiers,  with  no  practice  at  all,  loaded  and  fired  theft 
arms  seventeen  times  a  minute.  The  shooting  qualities  of  this  am» 
which  are  as  nearly  perfect  as  those  of  any  gun  can  be,  are  greatly 
due  to  the  character  of  the  barrel,  the  superiority  of  which  secuied 
for  the  elder  Remington,  the  founder  of  the  Remington  establish- 
ment at  Ilion,  N.  Y.,  his  great  fame.  The  operation  of  straigilt- 
ening  a  barrel  is  yet  a  mystery  which  no  mechanism  has  been  aUe 
to  achieve,  and  which  can  only  be  done  by  the  most  skilful  arti- 
sans, some  of  whom  have  been  in  the  employ  of  the  Remingtons 
for  a  generation.  In  short,  no  aii;  requires  greater  accuracy  in 
details,  and  skilful  combination  thereof,  than  the  mauufiicture  of 
a  perfect  fire-cum. 
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The  Remington  aims  need  no  praise ;  bat  it  is  not  out  of  place 
to  say  here,  that  thej  are  not  onlj  approved  and  adopted  by  the 
United  States  army  and  navy  as  the  best,  bnt  that  Sweden,  Den- 
mark, France,  Spain,  Italy,  Egypt,  Japan,  South  America,  and 
other  nations  and  peoples,  through  their  militMy  executives,  have 
declared  in  favor  of  them  as  the  most  efficient  and  durable,  and 
made  extensive  porohaaes  of  the  same. 

The  Estabushmemt  at  Iuon. 

This  extensive  establishment  is  the  upgrowth  of  over  filly  years' 
struggle  in  the  manu&cture  and  improvement  of  fire-arms.  In  1816, 
Mr.  Eliphalet  Remington,  then  a  well-grown  boy,  residing  in  Her- 
kimer County,  about  eighty  miles  west  of  Albany,  commenced  the 
manufacture  of  gun-barrels,  and,  endowed  with  superior  skill,  soon 
succeeded  so  well  that  the  demand  for  his  barrels  soon  so  exceeded 
his  capacity  to  supply  it,  that  customers,  in  order  to  make  sure  of 
being  duly  served,  resorted  to  his  shops,  and  tarried  there  till  their 
wares  were  ready  for  them.  In  1825  he  removed  to  Ilion,  and 
established  a  gun  &ctory  there,  which  increased  in  capacity  from 
time  to  time  ;  but  it  was  not  till  about  1886  that  extensive  enlarge- 
ments of  it  were  made.  At  this  time  a  large  government  contract 
necessitated  an  increase  of  manufacturing  capacity,  and  added  to 
Mr.  Remington's  zeal.  In  1840  two  of  his  sons  united  with  their 
father,  and  gave  an  increased  vigor  to  the  business.  Gradually 
the  establishment  grew,  till  it  became,  as  now,  one  of  the  most 
extensive  armories  in  existence,  standing  signally  at  the  head  in 
the  practical  value  of  its  productions,  not  only  of  the  small  arms 
factories  of  this  country,  but  of  the  world. 

E.  Remington  &  Sons  are  now  an  incorporation  under  the 
statutes  of  New  Tork,  with  a  nominal  capital  of  $1,000,000,  but 
with  an  actual  capital,  unpublished  to  the  world,  but  as  comprised 
in  buildings,  machinery,  and  nominal  stock,  considered  by  those 
believed  to  be  wise  in  such  matters,  as  no  less  than  three  millions 
of  dollars.  At  any  rate  "  The  Remington  Establishment "  is  the 
leading  breech-loading  firearms  &ctory,  of  both  guns  and  pistols, 
in  the  United  States,  and  as  such  worthily  has  place  in  the  "  Great 
Industries.'' 


LUMBER    AND   LUMBEBINO. 


In  America,  lumber  ie  the  general  term  for  ^hat  in  England  is 
called  timber,  including  beams,  joiets,  boards,  plank,  shingles,  etc. 
Lumbering  (also  an  Americanism)  is  the  employment  of  procuring 
lumber  in  the  forest  and  preparing  it  for  the  market.  It  is  the 
bufliness  of  the  lumberer  to  penetrate  the  virgin  forests,  occupying 
himself  during  a  certain  portion  of  the  year  cutting  trees  and 
transporting  them  to  the  borders  of  lakes  and  rivers,  and  in  the 
spring  floating  them  to  aaw-milU  or  places  where  the  logs  are  pre- 
pared, as  square  timber,  boards,  clapboards,  and  shingles,  fora  mar- 
ket and  the  builder. 

The  lumberer's  life  in  the  forest,  through  the  long,  cold  winters, 
in  the  northern  parts  of  the  United  States  and  of  Canada,  is  one 
of  great  hardship  and  peril.  Generally,  before  a  party  of  loggers 
establish  their  camp  for  the  winter,  they  send  out  some  of  the 
company  to  ascertain  where  the  timber  is  abundant,  and  nearest 
the  water-courses.  Years  ago,  such  a  preliminary  step  was  nnt 
necessary,  as  then  the  giant  pines  of  the  North  abounded  on  every 
side  ;  and  in  less  than  half  a  century  it  is  said  that  the  vast  pine 
forests,  through  which  flow  the  Penobscot  and  its  tributaries,  will 
no  more  exist. 

When  the  exploring  party,  or  the  timber  hunters,  have  discov- 
ered a  promising  tract  of  pines,  they  examine  the  quality  of  the 
trees,  ascertain  the  distance  which  the  timber  must  be  hauled,  and 
the  ground  over  which  the  logging  roads  must  be  made ;  these 
things  being  satisfactory,  they  return  and  make  their  preparations 
for  a  winter's  work  in  the  forest.  Permita  foi  cntdDg  timber  art 
(8») 
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obtained  from  the  state  or  owners  of  the  great  forests,  at  a  stipu- 
lated price  of  so  much  a  thousand  feet  for  lumber  taken  within 
certain  limits.  The  winter's  stores  are  taken  in  boats,  as  near  the 
place  selected  for  procuring  lumber  as  possible,  and  then  trans- 
ported by  oxen,  which  are  to  be  used  in  hauling  the  logs  to  the 
water  side.  Fat  pork,  the  fattest  of  the  fat,  is  the  lumberer's  lux- 
ury, which,  with  ship  bread  and  molasses,  constitutes  the  staple  of 
their  consumption.  "  The  drippings  from  a  slice  of  pork,  roasted 
before  the  fire,  are  allowed  to  fall  on  the  hard  tack,  which  is  then 
dignified  by  the  name  of  buttered  toast ;  sometimes  the  pork  is 
eatcu  raw,  dipped  in  molasses  "  (a  mixture  which  has  no  equal 
except  raw  oysters  and  brown  sugar).  On  these  alone  the  hungry 
woodsman  makes  many  a  delicious  meal,  which  is  proof  of  the 
good  appetite  and  digestion  of  the  hardy  loggers.  But  as  the 
lumberers  carry  their  rifles  with  them,  to  their  usual  supplies  are 
occasionally  added  a  partridge,  a  bear,  or  a  deer.  When  they 
have  reached  their  destination  with  their  winter  supplies,  they  se- 
lect a  suitable  place  for  a  camp,  where  they  build  two  log  houses, 
one  for  themselves  and  one  for  their  cattle.  This  work  accom- 
plished, tliey  look  out  and  cut  open  the  roads  which  lead  to  the 
principal  clumps  and  groves  of  pines  included  in  the  bounds  of  the 
permit.  They  then  commence  their  regular  work  of  the  winter. 
The  largest  and  fairest  pines  are  cut ;  the  white  pine  is  superior 
in  value  and  dimensions  to  all  others,  though  the  red  pine  same- 
times  rises  eighty  feet  before  putting  forth  a  limb.  Those  who 
have  been  on  the  Penobscot  many  years  ago  may  doubtless  remem- 
ber having  seen  trees  of  extraordinary  grandeur  and  diameter. 
Specimens  cut  many  years  since  were  reported  as  more  than  two 
hundred  and  fifty  feet  long.  Said  a  lumberer,  "  I  have  worked  in 
the  forests  several  years,  have  cut  many  hundred  trees,  and  seen 
many  thousands,  but  never  found  one  larger  than  one  I  felled  on  a 
little  stream  which  empties  into  Jackson  Lake,  in  Eastern  Maine. 
Its  trunk  was  as  straight  and  handsomely  grown  as  a  moulded  can- 
dle, and  measured  six  feet  in  diameter  four  feet  from  the  ground. 
It  was  about  nine  rods  in  length,  or  one  hundred  and  forty-four 
feet,  about  sixty-five  feet  of  which  was  free  from  limbs,  and  re- 
tained its  diameter  remarkably  well.  After  chopping  an  hour  or 
so,  the  mighty  giant,  the  growth  of  centuries,  which  had  with- 
stood the  hurricane,  and  raised  itself  in  peerless  majesty  above  all 
around,  began  to  tremble  under  the  strokes  of  the  axe.  My 
heart  palpitated  as  I  occasionally  raised  my  eye  to  its  pinnacle  to 
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catch  the  first  indication  of  its  fall  It  came  down  at  length  with 
a  crash,  which  seemed  to  shake  a  hundred  acres,  whilst  the  load 
echo  rang  through  the  forest,  dying  away  amongst  the  distant 
hills.  It  made  five  logs,  and  loaded  a  six  ox  team  three  times. 
The  butt  log  was  so  large  that  the  stream  did  not  float  it  in  the 
spring,  and  when  the  drive  was  taken  down  we  were  obliged  to 
leave  it  behind,  much  to  our  regret  and  loss.  At  the  boom  that 
log  would  have  been  worth  fifty  dollars." 

Thus  the  long  winter  is  occupied  in  cutting  the  best  timber 
trees,  and  as  soon  as  the  snows  permit,  the  logs  are  taken  down 
on  to  the  ice,  where  they  remain  till  it  is  broken  by  the  warm 
spring  rains.  When  the  snows  melt,  and  the  streams  are  lull,  the 
lumberers  break  up  their  camp,  and  enter  on  the  difficult  and  dan- 
gerous service  of  driving  the  logs  down  the  rivers  to  the  abodes  of 
civilization.  Many  lives  are  lost  in  the  hazardous  occupation  of 
running  the  logs  down  the  streams.  When  the  rivers  are  swollen, 
logs,  ice,  and  boats  are  borne  swiftly  down  over  rocky  rapids, 
sometimes  driven  on  ledges,  or  made  fast  on  sand  banks,  and  some- 
times entangled  with  fallen  trees.  When  the  logs  become  wedged 
together  in  a  narrow  part  of  the  stream,  or  among  the  rocks,  they 
form  what  are  called  jams,  and  all  motion  is  suspended.  Then  the 
drivers,  in  applying  the  axe  or  the  lever  to  loosen  again  the  huge 
floating  field  of  tree  trunks,  are  often  exposed  to  great  peril.  The 
removal  of  one  log,  and  sometimes  one  blow  of  the  axe,  sets  free 
acres  of  timber  from  their  dead  lock,  and  the  whole  mass  moves 
in  tumultuous  force  down  the  rapid  current.  At  such  times  the 
men  are  exposed  to  injury,  and  not  unfrequently  lose  their  lives. 
When  a  single  log  is  seen  to  detain  the  whole  mass,  a  man  is 
sometimes  let  down  on  to  the  jam  by  a  rope  from  an  adjoining 
cliff.  When  a  few  blows  only  are  given  with  the  axe,  the  log 
snaps  with  a  loud  report,  followed  by  the  violent  motion  of  the 
jam,  and  before  the  bold  driver  can  be  drawn  to  the  top  of  the 
cliff,  hundreds  of  logs  pass  in  wild  confusion  beneath  him.  Other 
drivers  follow  the  floating  mass  in  boats  toeet  adrift  single  logs 
caught  by  some  obstruction  in  the  stream  or  near  the  shore,  or 
push  them  forward  when  the  current  has  insufficient  force  to  carry 
them  onward.  Where  streams  are  large,  the  logs  are  formed  into 
rafts,  joined  together  with  the  limbs  of  the  blue  beech,  or  withes 
of  other  tough  trees.  Sometimes  these  rafts  are  nearly  an  eighth 
of  a  mile  long,  having  a  number  of  little  huts  with  masts  and  sails 
and  ragged  streamers,  a  caboose  for  cooking,  and  moans  for  catch- 
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ing  the  wind,  for  steering  and  anchoring.  The  raft,  in  detached 
portions,  is  sent  over  the  rapids,  and  along  the  timber  slides, 
always  with  more  or  less  loss  or  damage  to  both  men  and  logs. 

The  loggers  in  their  winter  home  are  often  diverted,  and  some- 
times alarmed,  by  encounters  with  moose  and  bears  and  wolves. 
In  cold  weather  the  bears  and  wolves  become  very  bold,  sometimes 
accompanying  the  teams  in  their  journeys  between  the  forest  and 
the  rivers  to  which  the  logs  are  taken.  The  teamsters,  though 
generally  brave  fellows,  are  not  pleased  with  such  company,  and 
find  relief  only  in  making  fire-arms  a  part  of  their  equipage. 
The  lumberer  has  stories  to  tell  of  encounters  with  catamounts, 
or  "  Indian  devils,"  of  amusing  experiences  with  bears  and  their 
cubs,  of  the  dangerous  proximity  of  the  gray  wolf,  a  brute,  fierce, 
strong,  and  swifl,  which  pursues  his  prey  with  pitiless  persever- 
ance, following  the  trail 

<*  With  their  long  gallop,  which  can  tbe 
The  hoand*8  deep  hate,  the  hooter's  Are." 

But  attacks  of  wild  beasts  in  these  great  forests  are  not  the 
only  trials  of  these  hardy  loggers.  No  time  of  their  stay  in  the 
woods  is  exempt  from  peril.  Wounds  are  accidentally  received 
from  the  axe ;  limbs  torn  from  falling  trees,  and  branches  broken 
by  them  from  other  trees,  made  brittle  by  intense  frost,  flying  in 
all  directions,  threaten  injury  and  endanger  life.  Their  career  is 
all  hardship  and  danger,  while  their  occupation  is  of  immense  im- 
portance in  the  lumber  trade. 

At  the  saw-mills  the  logs  are  transformed  into  all  kinds  of  lum- 
ber for  building  purposes.  Since  the  introduction  of  the  steam 
engine,  the  business  of  sawing  has  become  independent  in  some 
degree  of  water  power,  and  mills  are  established  in  the  most  con- 
venient places  for  receiving  supplies  of  timber.  Railways  are 
now  made  to  penetrate  the  forest,  carrying  the  heavy  machinery 
of  the  steam  saw-mill,  and  returning  with  car  loads  of  lumber 
ready  for  the  market. 

Among  the  kinds  of  lumber  are  clapboards,  also  called  weather 
boards,  about  one  half  an  inch  thick  at  one  edge,  and  nearly  sharp 
at  the  other.  They  are  cut  from  the  log  by  very  ingenious  ma- 
chinery. A  white  pine  log,  cut  at  the  proper  length,  is  turned  in 
a  lathe  to  a  diameter  a  little  more  than  twice  the  width  of  the 
clapboard.  This  log  is  then  placed  on  a  frame,  and  carried  by 
machinery  against  a  circular  saw,  which  cuts  it  from  end  to  end 
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nearly  to  the  centre.  The  frame  then  returns  over  the  saw,  which 
continues  to  revolve  in  the  kerf  it  had  made  ;  the  log  then  turns 
on  its  axis  just  the  distance  of  the  thick  edge  of  the  clapboard, 
when  it  again  moves  forward,  the  saw  cutting  another  kerf;  the 
same  movements  are  repeated  till  the  log  is  cut  entirely  into 
clapboards,  the  thick  edges  being  on  the  outer  circle,  and  the 
sharp  edges  meeting  in  the  centre  of  the  log.  The  manufacture 
of  shingles  is  also  an  important  branch  of  the  lumber  business. 
The  work  is  sometimes  carried  on  in  the  forests.  The  logs  are  cut 
into  the  length  of  a  shingle,  and  then  split  into  several  pieces 
called  bolls.  These  again  are  split  by  means  of  a  long  blade  struck 
with  a  mallet,  and  then  shaved  down  to  the  form  and  thinness  re- 
quired. Another  kind,  called  sawed  shingles,  are  made  by  ma- 
chinery constructed  for  the  purpose.  The  bolt  is  fastened  in  a 
frame,  and  is  set  against  the  saw  for  either  the  thick  or  thin  end 
of  the  shingle.  The  saw  runs  through  the  bolt,  cutting  off  a 
shingle,  and  by  the  self-acting  movement  of  the  frame,  the  saw 
commences  again  with  the  thickness  belonging  to  the  opposite  end 
of  the  next  shingle.  They  are  thus  made  with  great  rapidity,  the 
thick  or  thin  end  of  successive  shingles  being  taken  alternately 
from  opposite  ends  of  the  bolt.  The  attendant  straightens  the 
edges  immediately,  by  passing  them  over  a  plane  iron  fixed  in  the 
machine. 

The  immense  extent  of  the  lumber  business  may  be  inferred 
from  the  fact,  that  more  than  ten  thousand  men  have  been  engaged 
year  after  year  in  logging  and  sawing  on  the  Penobscot  River 
alone.     There  are  vast  pine  forests  about  the  head  waters  of  the 
Hudson,  the  Susquehanna,  Delaware,   and  Alleghany  Rivers,  in 
New  York  and  Pennsylvania.     Michigan  and  Wisconsin  also  have 
very  extensive  pine  forests.      The    annual  value  of  lumber  and 
shingles  in  Wisconsin  is  now  more  than  ten  million  dollars.  Immense 
forests'  of  good  timber  clothe  the  Cascade  and   Coast  ranges  of 
mountiiins  in  Oregon.     Lumbering  establishments  are  located  on 
the  Columbia  River,  and  at  points  on  the  coast,  where  inlets,  bays, 
and  arms  of  the  sea  provide  safe  anchorage  for  small  craft,  and 
where  the  forests  are  easy  of  access  from  navigable  waters.     The 
timber  adapted  to  general  lumbering  purposes  arc  the  red,  white, 
and  yellow  fir,  cedar,  spruce,  and  hemlock,  also  pine  and  larch. 
The  cities  and  coast  valleys  of  California,  being  destitute  of  tim- 
ber, rely  on  the  saw-mills  of  Oregon  and  Washington  Territory  for 
building,  fencing,  bridge,  wharf,  and  ship  timber.     Besides  home 
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markets  for  Oregon  landwr,  it  !■  sent  ta  tiht  K^torts  of  Mexico, 
South  America,  Sandwich  Islands,  China,  Japan,  and  Australia, 
Cargoes  of  lumber  have  been  shipped  from  the  Columbia  River  to 
New  York  and  LiTerpodl  with  profit. 

Extensive  lumbering  eatabliehments  are  now  in  operation  on  the 
southern  boundary  of  Or^fon.  Throe  large  mills  there  have  a 
joint  capacity  of  seven^-fiTe  thousand  feet  of  miscellancoue  lum- 
ber every  ten  bouia  when  In  ranning  order.  They  are  all  driven 
by  steam.  They  produce  about  twenty  million  feet  annually.  At 
Portland  there  are  three  mills  having  a  joint  capacity  of  forty-five 
thousand  feet  in  ten  hours.  The  machinery  coneieta  of  the  ordinary 
double  circular,  edgers,  trimmers,  lath  saws,  slab  saw;B,  and  the 
necessary  planing  and  dressing  machines  to  meet  the  wants  of 
the  market  for  dressed  lumber.     All  are  driven  by  steam  power. 

By  the  Congressional  Report  for  1869,  it  appears  that  tiic  saw- 
mills of  the  Columbia,  like  those  of  other  places  in  Oregon  and 
Washington  Territory,  using  both  water  and  steam  power,  manu- 
facture and  send  to  market  every  year  a  large  quantity  of  lumber 
of  every  kind.  The  sloping  bill-sides  for  a  distance  of  a  hundred 
miles  are  clothed  with  a  dense  growth,  to  the  water's  edge,  of  all 
kinds  of  timber  common  to  the  North-west  coast.  Experienced 
lumbermen  estimate  that  the  timber  within  ono  mile  of  the  navi- 
gable waters  of  the  Columbia  River,  suitable  for  saw-logs,  cannot 
be  exhausted  by  the  saw-mill  force  now  in  operation  during  the 
prcscHt  generation.  A  hundred  thousand  feet  of  lumber  have  been 
taken  from  an  acre  of  ground,  and  it  is  not  uncommon  for  six  to 
eight  thousand  feet  to  be  taken  from  a  single  tree. 

In  view  of  the  approaching  scarcity  of  lumber  in  what  have  been 
hitherto  regarded  as  good  timber  oonntrics,  the  great  resonrcea 
in  the  vast  forests  of  Oregon  and  Washington  Territory  give 
promise  of  an  abundant  supply  for  many  years,  probably  for  many 
generations. 


POTTERY  AND  PORCELAIN. 

rna  BAStT  DIBCOTBRT  or  THB  AKT.  —  rmi  ■OTPTIIK  TKADITION  THAT  tT  Wit 
PlTimLT  TADOHT.  — IHB  4»T  AMOaO  OTHBk  NATIOH  Of  ARTI40ITT.  — *■■ 
CaiNESB  AWD  JAPAHEiB.  — IHB  DliTIHCIIOS  BBTITBBH  FOTTBRT  ABD  Poles' 


■STJLBUBHNBirT  Or  SOMB  OF  THB  r*I1008  MAKUFACTORUH  OF  EDBOPB.  —  TBI 
IDTKODOCTIOK  OF  THB  rOTTBBB*  AST  AHOMO  TBB  AKUUCAN  GOLOKIBB.— 
THB  IHTRODDOIIOK  OF  FOROBLAIH. 

One  of  the  earliest  arts  attuned  bf  mankind  was  that  of  makiiig 
pottery.  The  Egyptians  themeelves  had,  in  the  time  of  Herodotos, 
who  lived  and  wrote  nearly  five  hundred  years  before  Christ,  so  kit 
the  knowledge  of  when  they  first  became  acquiunted  with  this  sit, 
that  they,  as  La  usual  with  a  semi-civilized  people,  ascribed  its  origin 
to  the  teaching  of  some  divinity. 

In  Egypt,  the  Hebrews  were  kept  at  making  brick,  and  m  tl»r 
escape  from  the  land  of  bondage  they  unqncetionably  carried  with 
them  the  knowledge  of  this  art  and  its  allied  mannfactuie  of  pot- 
tery. The  frequent  use  in  the  Old  Testament  of  the  terms  t^en 
from  this  industry,  and  the  numerous  cases  in  which  figures  are 
drawn  from  wticles  of  pottery,  show,  if  such  a  proof  were  neede< 
that  the  manufacture  was  well  established  among  the  Jews,  and 
that  domestic  articles  of  pottery  were  in  very  common  nse. 

In  the  East,  utensils  are  otlcn  made  of  pottery,  of  a  size  so  large 
that  we  would  hardly  think  of  making  them  from  any  material  less 
strong  than  wood  or  metal.  In  (he  story  of  the  Forty  Thieves,  in 
the  Arabian  MgfUa,  the  robbers  oonoeal  themselves  in  jais. 
Reading  this,  as  a  child,  the  writer  was  struck  with  the  ei-ident 
absurdity  of  a  man's  concealing  himself  in  suoh  a  sized  jar  as  are 
usually  seen  in  this  country.  The  conristency  of  the  story  hecomee 
plainly  evident,  however,  when  first  the  jars  in  use  in  the  East  for 
storing  oU  or  wine  are  seen.  These  are  frequently  almost  u  high 
(828) 


POTTSBT  AKD  FORCBLAIN.  827 

as  a  man,  and,  being  propordonately  broad,  would  afford  mocit 
handy  and  convenient  places  for  concealment. 

While  the  knowledge  of  pottery  was  so  widely  difiused  among 
the  nations  of  antiquity,  yet  the  Chinese  and  Japanese  are  the  only 
nations  who  seem  to  have  had  any  knowledge,  long  ago,  of  the  art 
of  making  porcelain;  and  by  both  of  these  nations  this  art  was  car- 
ried, at  an  early  period,'  to  the  high  pitch  of  perfection  which  their 
products  of  this  kind  still  hold.  The  distinction  between  the  pro* 
ducts  of  these  two  processes  is  evident  to  every  person  with  the 
least  habit  of  observation.  Pottery  is  made  from  baked  clay;  and 
though  sometimes  glased,  yet  it  is  sdways  opaque,  —  while  porcelain, 
though  its  chief  ingredient  is  the  same  substance,  yet  it  b  mixed 
with  some  fusible  material  which,  combining  with  the  infurible  clay, 
results  in  making  a  semi-translucent  substance,  which  is  afterwards 
glazed,  and  otherwise  decorated. 

Of  each  of  these  substances,  of  either  pottery  or  porcelain,  there 
are  several  varieties,  which  differ  from  each  other  by  small,  often- 
times by  almost  imperceptiUe,  cEstinctioiis  or  grades,  but  all  of 
which  can  still  be  classed  under  one  or  the  other  of  these  heads. 
These  distinctions  arise  from  the  various  proportions  in  which  the 
higredients  are  mixed,  or  from  the  various  processes  they  undeigo 
in  the  manu&cture,  the  degree  of  heat  to  which  they  are  subjected, 
its  continuance,  or  to  some  other  cause. 

Among  the  ancients,  the  most  celebrated  manufactories  of  pot- 
tery were  those  of  the  Greeks,  and  the  Etruscans,  who  were  settled 
in  Italy  before  the  Romans  dominated  that  country,  and  who  de- 
rived their  methods  and  style  of  decoration  of  their  vases  from 
the  Greeks,  either  by  way  of  commercial  intercourse  with  Greece, 
or  directly  by  the  settlement  of  Grecian  artists  among  them- 
sdves. 

When  we  reflect  how  very  fragile  this  pottery  ware  is,  it  seems 
surprising  that  the  immense  quantities  of  it  now  gathered  in 
the  various  museums  of  Europe  should  have  been  preserved  so 
long,  and  through  the  various  accidents  of  war  which  have  cbarac- 
teriised  the  history  of  the  rise  and  destruction  of  the  various  nations 
of  Europe  during  the  period  of  modem  history.  But  its  preserva- 
tion is  accounted  for  when  we  reflect  that  it  was  the  custom  of  the 
nations  of  antiquity  to  bury,  frequently,  numbers  of  these  vases  and 
other  vessels  in  the  tombs  of  their  dead ;  and  that  even  to-day,  in 
the  recent  excavations,  numerous  spedmens  are  still  found.  These 
VMes  and  other  vessels  are  fr^quentiy  decorated  with  figures,  and 
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form  the  most  valuable  data  for  the  study  of  the  customSi  the  ooe- 
tume,  and  the  manners  of  the  extinct  races  who  made  them. 

One  of  the  most  valuable  and  celebrated  of  these  vases  is  that 
known  as  the  Barberini  or  Portland  vase ;  the  original  of  wluch 
now  forms  one  of  the  chief  treasures  of  the  British  Museum*  It  is 
a  vase  about  fifteen  inches  high.  It  is  covered  with  a  thin  covering 
of  a  beautiiul  dark  blue,  upon  which  the  figures  are  raised  ii^  white. 
Fifty  copies  of  it  were  made  by  Wedgewopd,  the  fiuuous  mannfec- 
turer  of  ornamental  pottery  and  porcelain,  which  were  sold  to  sab- 
scribers  at  ten  guineas  each.  Though  this  did  not  reimbone 
Wedgewood  for  the  expense  of  making  these  copies,  yet  it  was  in 
doing  this  that  he  discovered  a  method  for  imitating  the  charming 
color  and  the  perfect  surface  of  this  kind  of  ware^  for  which  hit 
factory  afterwards  became  so  famous,  and  the  secret  for  the  com- 
position of  which  is  still  preserved  by  his  descendants. 

To  give  anything  like  a  description  of  the  remains  of  ancient 
pottery  which  have  come  down  to  us,  or  of  the  knowledge  gained 
firom  their  study  of  the  manners  o£  the  people,  is  impossible, —  since 
to  do  so  would  be  to  condense  an  entire  literature  into  the  compass 
of  a  few  lines.  Among  the  number  of  *works  upon  the  subject  we 
will  mention,  however,  only  Birch's  Sistory  of  AncietU  Pottery 
as  most  readily  within  the  reach  of  those  desirous  of  pursuing  the 
subject  ftirther. 

In  (Thina,  the  manufacture  of  porcelain  first  supplied  the  demands 
of  Europe,  so  that  the  name  ^  china  "  has  become  the  term  in  ordi- 
nary use  for  our  cups  and  plates.  The  Chinese  themselves  ascribe 
the  invention  of  pottery  to  the  Emperor  Hoang-ti  ia  270Q  B.  C,  and 
that  of  porcelain  to  the  year  185  B.  C.  Porcelain,  in  China  is  used 
not  only  for  domestic  but  also  for  architectural  purppses.  H.  Stan- 
islas Julien,  a  distinguished  French  scholar  of  the  Chinese  language, 
has  translated  into  French  a  Chinese  history  of  the  manufacture  of 
porcelain,  from  which  much  information  can  be  gained,  not  only  by 
the  general  reader,  but  also  by  tiiose  practically  engaged  in  the 
mani^cture  themselves. 

Among  the  ancient  inhabitants  of  Peru  and  some  other  coontries 
of  South  America,  pottery  had,  at  the  advent  of  the  Spaaiards,  at- 
tained quite  a  development.  In  their  almost  total  destruction  of  the 
civilization  which  they  found  flourishing  in  thjBse  countries  the 
Spaniards  did  not  spare  the  evidences  of  thjis  art.  ^ut  with  the  in- 
quiring spirit  of  modem  times,  and  the  new  desire  tp  study  and 
{^reserve  tiie  remaining  records  of  the  past  hi^tory  of  nuuCs.,  acyt^m 
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upon  this  planet,  th^  Bubj^et  of  the  proficieiipy  of  the  Scmth 
American  nations  in  the  arts  hasei^oited  its  share  of  attention,  and 
exceedingly  interesting  collections  of  their  pottery  have  been  made. 
One  of  the  best  of  these  is  in  possession  of  the  New  York  Historical 
Society,  and  is  there  open  to  Uie  inspection  of  the  public 

The  pottery  made  ip  Peru  to-day  is  far  dnferipr  in  finish  and 
decoration  to  that  made  before  the  Spaii^iar.ds  brought  their  degen- 
erating civilisation  there.  Ewbank,  in,  his  L\fe  in  JSrazil^  gives 
illustrations  of  some,  of  the  ancient  pottery  vessels  which  have  been 
pre8er\^ed,  and  calls  attention  to  some  of  the  forms  now  in  traditional 
use  there,  as  worthy  of  iraitatiou  by  oU^er  more  advanced  nations. 
He  speaks  especially  of  the  jug  made  for  keeping  water,  which  is 
called  a  *^  monkey."  This  is  made  as  a  dosed  vessel,  with  two 
spouts ;  a  larger  one  for  pouring  out  the  water,  and  a  smaller  one 
for  admitting  the  necessary  supply  of  air.  The  texture  of  this  ves- 
sel is  made  porous,  so  that,  the  outside  surface  is  kept  constantly 
moist  by  the  exudation  of  the  water,  while  the  rest  of  tbQ  contents 
are  thus  cooled  by  the  evaporation  of  this  moisture  fi'om  the  outside 
of  the  vesseL 

With  the  overthrow  of  the  Homan  Empire  the  axt  of  making 
decorative  pottery  disappeared  from  Europe,  but  was  first  brought 
back  into  Spain  by  the  Arabs  when  they  obtained  a  foothold  in  that 
countiy,  in  the  eighth  century,  and  into  Sicily  in  the  next  century. 
From  this  last  point  the  art  spread  into  Italy,  and  during  the 
fourteenth  and  fifteenth  centuries  reach^  a  high  state  of  develop- 
ment. During  this  time  Nourished  the  manufactories  of  migolica 
ware,  so  called,  it  is  supposed,  ^om  ^e  fact  that  the  Moors  had 
made  a  ware  somewhat  similar,  in  the  island  of  Minorca.  To  the 
decoration  of  this  ware  distinguished  artists  devoted  themselves, 
and  Raphael  is  supposed  to  have  prepared  ,the  designs  for  some  of 
the  pieces,  such  as  large  platters  ^nd  other  vessels.  So  artistically 
was  this  ware  decorated,,  and  such  a  wc^th  of  ornament  was  lavished 
upon  it,  that  its  original  intention  for  dpi^estic  use  was  lost  sight  of 
entirely,  and  the  plates,  the  cups^  the  vase^  and  other  vesselsi  came 
to  be  valued  and  used  only  as.  Juxuries^pf  decoration. 

In  the  fifteenth  century  the, Dutcl^whOyfr9m  their  commercial 
relations  with  Japan,  had  been  chiefly  ^nstnuxiental  in  introducing 
Japanese  ware  into  Europe,  commenc(^4,.the  manufisicture  of  glazed 
pottery  ware,  which  was  extensively  used  in  Europe,  It  was  known 
as  Pelfl  ware,  from  the  fact  of  its  being. manufactured  in  and  near 
tliis  place. 
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The  mamiJactoiry  of  potodam  was  introduced  into  Saxonj  ia 
1709,  by  Bditdier,  who  had  by  experiment  snoceeded  in  inventing  a 
genuine  white  porcelain*  The  dector,  Fl^eric  Augnatoa,  was  00 
pleased  with  it  that  he  estaUiahed  at  Weisaen  a  t^starj  for  iU  pro- 
duction, placmg  Bottcher  at  the  head  of  it.  Thiawaa  the  origin  ot 
the  manufacture  of  Dresden  china,  which  is  still  succeaafiilly  earned 
on,  and  is  still  so  highly  yalued. 

In  1720  and  1761  the  w<»rks  were  estabfished  at  Vienna  and  at 
Dresden,  which  are  still  in  openttion.  In  1785  similar  eatabfisb- 
ments  were  put  in  operation  in  Chantilly,  France ;  in  1745  at  Yin- 
•cennes^  and  in  1754  at  Sevres,  at  which  the  fiunous  Sdrres  china  is 
made.  These  royal  manufactories,  inaugorated  under  royal  patron- 
age, were  of  course  for  the  production  chiefly  of  wares  for  royal 
•consumption.  While  it  is  of  course  desirable  and  adyantageons  to 
improve  any  branch  of  industry,  and  to  experiment  in  improved 
methods  and  processes  of  manufacture,  without  being  restrained  by 
the  practical  question  ^  will  it  pay?"  yet  still  industrial  enterprises 
founded  and  conducted  upon  these  prindples  can  hardly  be  counted 
:among  a  nation's  industries.  They  are  in  the  practical  struggle  for 
life  which  characterizes  the  intense  action  of  the  sodal  forces  of 
to-day,  what  greenhouse  culture  is  to  the  practical  agriculture  of 
to-day. 

There  is  no  objection,  in  fitct  there  may  be  a  positive  advantage, 
in  having  some  rich  men  raise  strawberries  in  Januaiy  by  a  system 
•of  forcing-houses,  or  cultivate  pinei^ples  under  ^ass,  at  an  expense 
of  a  dollar  for  eadi  berry,  or  ten  dollars  for  each  pineapple.     The 
successful  results  of  such  experiments  show  at  leaM  what  human 
eneigy  and  science  can  attain,  and  when  carefhlly  and  judiciously 
done,  they  may  add  valuable  material  to  our  stock  of  knowledge, 
but,  as  agricultural  experiments,  they  certainly  have  but  small  efl^ 
in  cheapening  the  food  of  nations.    The  rich  man  may  congratulate 
himself  upon  the  cheapness  of  his  strawberries  at  fifty  dollars  s 
plate,  and  find  that  he  gets  more  satis&ction  from  squandering  t 
portion  of  his  superfluity  in  this  way  than  in  some  other  diqilay  of 
•extravagant  luxury,  and  perhi^s  he  may  be  right;  but  certainly  b« 
•cannot  lay  any  claim  to  have  provided  fruit  for  th^  nullion,  <»*  to 
iunre  raised  the  standard  of  the  supply  of  food  for  the  poor. 

The  ^enterprises  undertaken  to  attain  this  object  must  be  oon- 
-cdved  in  a  diflerent  ajmit  and  carried  on  by  a  di^rent  method.  A 
woricznan  in  the  manu&ctory  at  Sdvres  haa  done  a  good  day's  woik 
when  he  has  made  from  fifteen  to  twenty  plates  in  a  d^j;  batiaths 
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8ame  time  an  Engluih  potter,  with  the  aid  of  two  boja,  makee 
fh>m  one  thousand  to  twelve  hundred  plates,  while  an  American,  by 
the  aid  of  improved  appliances,  increases  even  this  production,  and 
of  necessity  cheapens  their  cost  in  the  same  ratio,  and  thus  enlarges 
the  field  for  their  consumption.  A  national  industry  must  look 
to  the  people  for  the  purchasers  of  its  products,  and  with  the 
people  the  question  of  cost  is  of  the  first  importance. 

The  manufacturer  who  has  been  diiefly  instrumental  fai  England 
in  so  cheapening  earthenware  and  porcelain  as  to  have  inaugurated 
the  ^present  almost  universal  use  of  this  ware  was  Josiah  Wedge- 
wood,  who  has  already  been  mentioned.  Those  of  us  who  have  not 
yet  reached  the  Psalmist's  term  of  life  can  remember  the  time  when 
a  china  or  earthenware  plate  was  a  luxury:  In  the  kitchens  and 
dining-rooms  of  New  England,  some  fifty  years  ago,  the  housewife 
was  proud  of  her  store  of  pewter,  and  the  welUpolifihed  platters  of 
this  material  occupied  then  the  shelves  now  filled  with  earthenware. 

The  chief  pottery  manufiKstories  of  England  are  in  Staflbrdshire, 
and  oocupy  the  same  9pots  in  which  pottery  was  made  during  the 
Roman  occupation  of  England.  Here  at  BnrsleyKn,  a  little  town, 
Josiah  Wedgewood  was  bom  in  1780.  When  he  was  about  thirty 
he  commenced  the  manufiicture  of  a  peculiar  cream-colored*  ware, 
whidi  became  very  popular  under  the  name  of  ^  Queen^s  ware.^ 
This  title  was  given  to  it  by  the  fact  that  Queen  Charlotte  was 
gracious  enough  to  accept  a  present  from  him  of  some  sets  of  it,  and 
conferred  on  their  maker  the  title  of  ^  Queen's  Potter.''  The  business 
so  increased  that  in  1859  th^  exportations  of  pottery  from  Stafford- 
shire amounted  in  value  to  nearly  thirteen  millions  of  dollars,  while 
this  industry  supports  over  sixty  thousand  operatives  in  a  territory 
of  about  ten  square  miles. 

Among  the  first  settlers  of  tins  country  in  Virginia,  potters  are 
mentioned,  and  in  A  Perfect  Description  of  F?r^tnuz,  published  in 
1649,  they  are  enumerated  among  the  tradesmen  who  lived  well 
there  and  guned  much  by  their  labor  and  art  The  Indiana  found 
here  by  the  colonists  had  themselves  a  rude  knowledge  of  pottery, 
and  used  the  clay  common  in  the  country  for  making  their  pipes, 
although  they  do  not  appear  to  have  carried  the  art  much  fiir- 
ther. 

The  Dutch  in  their  settlement  of  New  Tork  and  the  a^acent 
country  very  soon  introduced  the  making  of  pottery,  and  some  of 
the  ware  made  during  their  possession  of  the  territory,  in  Long 
Island,  was  said  by  contemporary  anthoritieB,  quoted  in  O'Calligan's 
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New  NetJierlands^  to  have  been  not  inferior  to  that  made  in  Delft. 
Other  manufactories  of  pottery  "^rare  were  established  in  the  yarions 
colonies,  and  the  art  was  so  well  understood,  that,  if  the  natural 
location  of  the  materials  required  c^ered  the  opportunity,  every  new 
settlement  made  for  itself  the  pottery  needed  for  its  own  consump^ 
tion ;  so  that  in  1790,  Hamilton,  in  his  report  as  Secretary  of  the 
Treasury,  mentions  pottery  ware  as  one  of  the  most  considerable 
branches  of  industry  throughout  the  country,  arid  as  hsving  oome 
the  nearest  towards  supplying  the. demand. 

Within  this  century  the  manufacture  of  porcelain  has  been  intro- 
duced into  this  country,  and  has  become  an  important  industry.  An 
extensive  bed  of  kaoline  or  decomposed  felspar  was  discovered  in 
1810,  at  Monkton,  in  Addison  County,  Vt.,  and  a  eotnpany  was 
organized  for  the  purpose  of  making  porcelain  fh)iii  it.  Other  beds 
of  the  same  material  were  also  discovered  at  other  localities  in  the 
State,  and  elsewhere,  and  the  business  began  to  altract  more  atten- 
tion. In  1819  the  manufacture  of  fine  porcelain  was  commenced  in 
New  York,  from  domestic  materials,  by  Dr.  H.  Mead.  In  1827 
William  Ellis  Tucker,  whose  warehouse  was  situated  at  40  North 
Fifth  Street,  in  Philadelphia,  had  brought  the  manuftctiire  of  diina 
or  porcelain  to  an  extensive  and  successful  point  of  development; 
and  in  this  year  the  business  was  commenced  near  Pittsburg,  where 
clay  of  a  suitable  character  was  discovered  by  a  company  <rf  Eng- 
lish potters,  who  had  come  over  for*  the  purpose.  A  porcelain- 
factory  was  also  in  su^^cessftrl  operation  at  this  time  in  Jersey  Gty, 
near  New  York,  employing  about  one  hundred  curatives,  and 
working  with  a  capital  of.  two  hundred  thousahd  dollars. 

In  Chester  County,  Ptentj^  a  fltfe  bed  of  ka6lin  was  worked  up 
by  Mr.  Tucker,  who  has  already  been  mentioned,  who,  in  1825, 
began  the  first  factory  in  this  country  of  American  queen's  ware, 
and  who,  by  successive  steps  of  improvement,  had  succeeded  in 
producing  wares  which,  for  coloring,  gilding,  and  other  decorations, 
were  claimed  to  be  second  only  to  those  of  Prance.  With  others, 
he  formed  the  American  Porcehun  Oonipany,  and  after  his  death 
the  undertaking  was  carried  on  by  Thomas  HemphiA. 

Up  to  the  present  time  the  business  has-  steadily  incroased  until 
the  value  of  the  pottery*  and  stoneware,  by  the  census  of  186(1, 
reached  a  total  of  nearly  three  millions  of  dollars,  and,  by  the  last 
census,  of  over  ^ve  millions  of  dollars,  while  the  porcelain  ware  pro- 
duced was  valued  at  over  a  million  and  a  half.  Nor  has  the  advance 
been  ehar^cterized  only  by  the  increasing  quantity  produced  to 


fOTTEBT  AXD  POBCBLAIN.  833 

aatiafy  the  mcreaaed  deqund,  bat  tiao  hj  inoreMuig  utistio  skill  in 
the  decoration  and  in  the  totmM  nsed. 

The  necegeity  in  the  modem  woiid  fbr  a  Mdentific  and  artiatio 
education  of  those  practically  engaged  in  such  faidtutrial  pursuits  as 
call  for  the  display  of  knowledge  and  art  is  shown  as  much  in  the 
production  of  porcelain  aa  bi  Haylndnstrijd  employment,  and  has' 
been  more  fiilly  recognized  in  En^and  tluui  in  this  country.  The 
various  industrial  exhibitions  of  Europe  showed  the  manufacturers 
of  England  so  conclu^vely  the  oommercial  value  of  scientific  knowl- 
edge nnd  artistic  training  in  the  competition  foi'  supplying  the  de- 
mand for  wares  displaying  these  qualities,  in  the  increasing  culturo 
of  modern  times,  that  they  interested  themselres  in  oflbrding  the 
opportunity  for  obtaining  these;  and  the  result  has  beoh  the  estab- 
lishment of  the  Kensington  Art  Museum,  with  its  series  of  practical 
schools,  the  effect  of  whose  teachings  has  been  abeadymost  marked 
by  rising  the  artbtic  Standard  of  various  departments  of  English 
manufactures. 

In  this  country,  as  yet,  the  necessity  for  the  general  diffusion  of 
artistic  and  scientific  education  has  not  been  so  fully  realized  as  to 
have  given  rise  to  any  practical  steps  f6T  its  organization;  but  the 
subject  is  exciting  attention,  and  the  contempora neons  propositions 
in  New  York,  Boston,  Baltimore,  and  other  cities,  for  the  establish- 
ment of  art  museuTus,  in  combination  with  practical  scicntlfio  and 
artistic  schools,  is  full  of  promise  for  the  fiiture  that  our  artistic  cul- 
ture will  keep  pace  with  our  industrial  progress. 


1   COBMTBIU.  —  TBI  MAOICIL    rROrKKTlM    ASOXIBaD  TO   CAB- 
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AccoRDiNs  to  the  best  antiioritlcB,  the  mauafactore  and  nte  of 
carpetB  origiaated  in  the  East.  It  was  but  oatural  that  thia  ahosld 
be  so.  The  domestic  customs  of  the  people,  their  mode  of  aitliog 
or  reclining^  upon  the  fioor,  iDstead,  as  we  do,  upon  chain  or 
conches  raised  above  it,  made  the  uecesBit;  for  some  coTering  for 
the  floor  more  apparent ;  and  as  oeceaeity  is  the  mother  of  inveo- 
tioD,  carpets,  or,  as  we  should  rather  call  thcra,  ruga,  were  always, 
and  are  still,  one  of  the  chief  articles  of  domestic  wealth  ia  the 
East. 

The  open-air  life  so  commoo  to  the  nations  of  the  East  waa  also 
another  cause  for  their  use  of  carpets.  Reclining  as  they  do 
under  the  shade  of  trees,  lying  sheltered  from  the  son  in  the  cool 
shadow  of  their  gardens,  and  at  the  close  of  the  day  seeking  the 
fresh  evening  air  upon  the  hoaae  tops,  the  necessity  for  some  tex- 
ture npon  which  to  recline  nnst  early  have  been  met  by  carpets. 
The  importance  attached  to  the  carpet  in  the  East  is  shown  by  the 
stories  in  the  Arabian  Nigkit,  ascribing  magical  powers  to  it  To 
the  wonders  of  fairy-land  it  is  what  the  rulroad  and  telegraph  are 
to  modem  science.  By  it  time  and  space  were  annihilated,  and 
tlie  fortunate  possessor  of  one  of  these  wonderliil  fabrics  had  aiij 
to  seat  himself  upon  it  and  wish  to  be  transported  to  any  distaat 
spot,  to  find  himself  there.  In  fcct,  the  carpet-plays  a  role  in  ereiy 
phase  of  Eastern  life,  and  it  is  as  impossible  to  separate  the  idea 
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of  a  Persian,  a  Turk,  or  a  Hindoo  from  his  carpet,  as  it  is  to  sepa* 
rate  a  Frenchman  from  bis  cafe,  or  an  £nglishmaii  from  liis  umbrella. 

Among  the  £gyptians,  the  Babylonians,  and  the  Assyrians,  thei 
use  of  embroidered  carpets  and  of  woven  hangings  was  equally 
*  common,  and  they  carried  the  art  of  their  decoration  to  a  high 
point  of  perfection,  while  each  of  these  nations,  as  in  their  archi- 
tecture, and  all  their  decorative  industry,  displayed  in  the  patterns 
of  their  carpets  peculiarities  which  make  the  style  of  each  of  them 
distinct  and  easily  recognized  from  every  other.  In  Perna,  from 
the  earliest  times,  their  carpets  have  been  distinguished  for  their 
patterns,  made  by  a  combination  of  simple,  bright  colors,  put  to- 
gether apparently  without  any  definite  method,  and  in  irregular 
forms,  but  which  are  really  arranged  with  an  instinctive  eye  to 
harmony  of  efiect,  and  so  successfully  managed  that  they  have  all 
over  the  East,  and  in  Europe  also,  a  high  value. 

Among  the  Hebrews,  carpets  and  hangings  were  in  frequent 
use.  In  Exodus,  the  directions  given  for  the  hangings  of  the 
tabernacle  and  the  court  "  of  blue,  and  purple,  and  scarlet,  and 
fine  twilled  linen  wrought  with  needle-work,''  show  conclusively 
that  the  art  of  decorating  and  adorning  fabrics  of  this  kind  bad 
even  then  reached  a  point  of  high  development. 

In  Greece,  the  use  of  carpets  as  coverings  for  the  floor  is  men- 
tioned by  Homer,  and  the  web  of  embroidery  which  Penelope  was 
engaged  on  every  day,  and  ravelled  every  night,  so  as  to  keep  the 
suitors  for  her  hand  at  bay  until  the  return  of  iier  faithful  Ulysses, 
was  intended  to  serve  either  as  a  hanging  for  the  walls  or  as  a 
covering  for  the  couch  or  for  the  floor.  At  the  banquets  of  the 
Greeks,  and  of  the  Romans,  who  obtained  most  of  their  [uxuries 
from  imitation  of  the  Greeks,  the  use  of  splendidly  embroidered 
coverings  for  the  couches  upon  which  the  guests  reclined  was 
carried  to  a  pitch  of  wasteful  extravagance.  No  material  was 
considered  too  precious  or  costly  for  this  use.  Gold,  silver,  and 
precious  stones  were  used  in  profusion  to  decorate  fabrics  made 
of  silk,  of  velvet,  of  the  finest  cai^mere  wools,  or  of  camel's  hair. 

In  Europe,  the  use  of  carpets  is  of  comparatively  quite  recent 
date,  and  though  their  manufacture  by  the  improved  machinery  of 
modern  times  haa  so  cheapened  their  cost  as  to  put  them  within 
the  reach  of  many,  yet  they  are  by  no  means  considered  as  indis- 
pensable an  article  of  household  necessity  as  they  are  here  in  the 
United  States.  In  this  respect,  as  with  the  ballot,  and  the  pep> 
sonal  responsibility  of  the  people  in  the  government,  the  United 
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States  have  made  riglits  and  luxuries  universal,  which  in  the  old 
world  are  confined  to  the  privileged  classes. 

The  use  of  costly  and  elaborate  tapestries  for  the  decoration  of 
the  walls  was  common  in  the  palaces  of  Europe,  while  the  floonB 
were  either  bare  or  covered  with  rushes — a  kind  of  grass  much  re- 
sembling our  rank  meadow  hay.  Even  as  late  as  the  time  of 
Queen  Elizabeth,  the  floors  of  the  royal  presence  chamber  were 
covered  with  rushes,  and  luxury  in  this  respect  was  a  daily  renew- 
al of  this  covering.  This  daily  change  of  fresh  straw  was  brought 
as  a  charge  of  inordinate  luxury  of  living  against  Thomas  &  Beck- 
et.  The  filth  which  was  allowed  in  tliese  ''good  old  times"  to 
accumulate  upon  the  floors,  even  in  the  palaces  and  houses  of  the 
rich,  we  can  hardly  conceive  to-day.  Erasmus,  in  his  letters, 
speaks  of  the  dampness  and  moisture  thus  kept  in  the  houses, 
and  how  prevalent  fevers,  colds,  and  diseases  of  all  kinds  are  made 
by  living  in  such  an  atmosphere.  The  rushes,  or  hay,  thus  strewed 
over  the  floor,  were  often  allowed  to  remain  until  they  rotted, 
while  the  scraps  of  meat  and  food  from  the  tables,  the  mud  from 
the  shoes,  and  the  dust  which  the  careful  housewife  of  to-day  re- 
moves so  carefully  once  or  twice  a  day,  were  allowed  to  remain 
until  they  became  the  actual  hot-beds  for  disease. 

It  is  by  no  means  a  pleasant  picture  which  Erasmus  gives  of 
such  a  floor,  over  which  the  dogs  fought  for  the  scraps  and  bones 
they  found,  while  the  fleas  and  other  insects,  thus  disturbed,  aV 
tacked  in  their  turn^the  legs  of  the  guests.  In  fact,  there  is  but 
little  doubt  that  the  comparative  freedom  of  modem  times  from 
the  plagues  and  pestilences  which  periodically  visited  the  society 
of  thos^  days,  is  caused  by  our  habits  of  greater  personal  clean- 
liness, and  the  attention  given  to  public  and  private*  sanitary  con- 
ditions. 

It  seems  the  more  singular  that  the  use  of  carpets  should  have 
been  delliyed  so  long  in  England,  when  we  reflect  that  the  manu- 
facture and  use  of  tapestry  were  quite  general  at  a  very  early  pe- 
riod. One  of  the  most  interesting  and  historically  valuable  pieces 
of  the  tapestry  work  of  this  early  period  is  that  known  as  the 
Bayenz  tapestry,  which  was  made  in  the  time  of  William  the 
Conqueror,  under  the  direction  of  Queen  Matilda,  by  herself  and 
the  ladies  of  her  court.  The  design  of  this  most  elaborate  piece 
of  work  is  to  represent,  in  various  pictures,  the  conquest  of  Engw 
land.  Thiff  piece  of  work  is.  in  seventy-two  divisions,  is  twenty 
inches  in  height,  and  two  hundred  and  fourteen  feet  long.     SacJ^ 
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of  the  divisions  contains  pictures  of  scenes  illustrative  of  the  con- 
quest of  England  by  the  Normans,  and  they  are  singularly  valuable 
as  correct  representations  of  the  costumes  and  manners  of  the  times. 
This  tapestry  is  now  the  property  of  the  town  of  Bayeax,  in 
France. 

As  early  as  the  reign  of  Henry  VIII.  an  attempt  was  made  to 
introduce  into  England  the  manufacture  of  tapestry  upon  a  large 
scale.  Before  tliis  date  England  depended  chiefly  for  its  supplies 
upon  the  Low  Countries.  Bruges,  Antwerp,  and  Arras,  —  from 
which  last  the  term  arras,  for  tapestry,  as  used  by  Shakespeare,  was 
derived, — together  with  Brussels,  and  other  cities  furnished  the 
chief  supplies.  This  first  attempt  was  unsuccessful ;  but  in  1609  a 
manufactory  was  established  at  Mortlake/  in  Surrey,  to  which 
James  I.  contributed  a  subscription  of  nearly  three  thousand 
pounds.  The  business,  howevefr,  increased  slowly,  but  attention 
began  to  be  directed  to  it,  and  in  1757  tiie  Society  of  Arts  award- 
ed a  prize  for  the  best  imitation  of  Turkey  carpets  to  their  sec- 
retary, Mr.  Moore,  who  had  induced  some  Huguenot  refugees 
from  France  to  devote  themselves  to  this  branch  of  manufacture. 
Now  England  manufactures  carpets  which  are  used  all  over  the 
world. 

In  France  the  manufacture  of  carpets  was  begun  as  eariy  as  the 
reign  of  Henry  IV.,  but,  as  in  England,  the  first  attempt  was  not 
entirely  successful.  In  1664,  Colbert,  the  gieat  minister  of  Louis 
XIV.,  to  whose  personal  interest  France  was  indebted  for  the  in- 
troduction of  60  many  new  branches  of  industry,  established  at 
Beauvais,  an  ancient  town  situated  about  forty  miles  north-west  of 
Paris,  a  manufactory  of  carpets  and  tapestry,  which  is  still  in  op- 
eration, and  is  still  classed  as  second  only  to  that  of  Gobelins. 
This  manufactory,  which  was  also  efstablished  by  Colbert  as  one 
of  the  ''royal  manufactories  of  the  furniture  of  the  crown,"  is 
still  acknowledged  universally  to  be  the  leader  of  the  world  in  the 
production  of  carpets  as  objects  of  luxury.  None  of  them  are  . 
sold,  but  they  are  all  used  either  for  the  decoration  of  royal  pal- 
aces, or  as  presents  to  other  royal  houses.  The  weaving  is  all 
done  by  hand,  and,  as  the  designs  are  chiefly  copies  of  famous 
masterpieces  of  painting,  the  Work  necessarily  requires  more  artis- 
tic than  simply  mechanical  ability  for  its  execution,  and  is  both 
costly  and  slow.  A  square  yard  is  considered  a  fair  result  of  a 
year's  work,  and  the  value  of  such  a  piece  is  about  seven  hundred 
dollars.     The  largest  single  piece  of  work  ever  made  here  was  a 
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carpet  for  the  Louvre,  wjiich  measured  about  thirteen  hundred  feet 
in  leo^th,  and  was  composed  of  seventy-two  separate  pieces. 

In  the  United  States,  it  is  traditionally  reported  that  the  first 
carpet  ever  used  in  a  private  house  was  one  found  in  that  of  Cap- 
tain William  Kidd,  the  famous  pirate,  who  was  executed  in  1701. 
This  was  probably  some  small  Eastern  rug,  which  he  had  taken 
from  some  one  of  bis  prizes.  From  the  files  of  New  York  papers 
of  the  year  1760  advertisements  have  been  culled,  showing  that 
Scotch  and  other  carpets  had  been  offered  for  sale  there  by  mer* 
chants  engaged  in  importing  from  the  mother  country.  Yet  until 
after  the  revolution  their  use  was  very  liipited.  The  rag  carpet^ 
of  strictly  domestic  make,  and  the  sanded  fioor,  satisfied  the  de» 
mands  for  comfort  or  fashion  made  by  the  mothers  of  the  republic. 
The  production,  however,  of  rag  carpets  had  become  consideraUei 
in  order  to  prepare, the  way  for  the  establishment,  in  1791,  of  a 
carpet  'factory  in  Philadelphia  by  William  Peter  Sprague.  Mr. 
Sprague  called  the  products  of  his  factory  Turkey  and  Axroinater 
carpets,  and  wove  one  of  them,  in  wliich  the  design  was  the  arms 
of  the  United  States,  with  figures  emblematical  of  its  achieve- 
ments. 

In  his  report  as  Secretary  of  the  Treasury,  Alexander  Hamilton, 
in  1791,  recommended  that  the  duty  of  five  per  cent,  upon  import- 
ed carpets  should  be  increased  by  two  and  a  half  per  cent.,  as  a 
further  protection  to  this  branch  of  home  industry.  The  census 
of  1810  returned  nine  thousand  nine  hundred  and  eighty-four  yards 
of  carpetings  and  coverlets  as  the  amount  of  that  year's  produc- 
tion in  the  United  States.  Of  this,  seven  thousand  five  hundred 
and  one  yards  were,  made  in  Philadelphia,  at  a  valuation  of  about 
a  dollar  a  yard,  and  seven  hundred  and  fifty  yards  in  Harford 
County,  Maryland,  at  some  little  over  three  dollars  a  yard. 

Up  to  this  time,  however,  the  weaving  of  carpets,  both  in  this 
country  and  in  England,  had  been  done  entirely  by  hand.  Americao 
invention  had  been  turned  iu  the  direction  of  improving  the  looms 
in  ordinary  use,  and  before  1840  several  patents  had  been  granted 
for  looms  to  weave  carpets,  but  even  then  only  carpets  of  the 
simplest  kinds.     The  problem  of  making  a  power  loom  which 
should  automatically  perform  so  apparently  difficult  a  task  as  io 
weave  a  two-ply  web,  so  as  to  produce  any  required  pattern,  had  • 
in  England  been  abandoned  as  insolvable.  It  was,  however,  solved 
by  Mr.  Erastus  B.  Bigelow,  of  Massachusetts,  who  also  invented 
a  loom  for  the  manufacture  of  Brussels  carpets.     His  improved 
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loom,  by  which  fignrei  wen  prodnced  whkih  wonld  match,  wu 
pAtented  in  1845. 

By  the  introduction  Of  AeM  1o(»m  in  munfactorieB  in  Maeei^ 
cbusettB  and  Connecticnt,  oarpete  wen  so  gnutij  cheapened  as  to 
be  brought  wltfait  the  raacb  of  alnoet,eTei7  one,  and  would  be  so 
now  were  it  not  Jbr.the  woiiinp  of  onr  tariff,  which  bo  enhances 
tfae  cost  of  all  the  materiaU  used  in  tJieir  production,  that  the 
businese  of  carpet  manufactun  i«,  of  neceisity,  nearly  abaii' 
doned. 

Beeidee  carpets  of  wool,  straw  carpets,  imported  generally  from 
the  East,  are  largely  used,  on  account  of  the  fresh  and  cool  air  ' 
they  give  to  a  room  tn-stimmer.  Oarpete  of  hemp  were  also  intro- 
dnced  a  few  years  ago,  but  the  rapidity  with  wbich  they  wore  out 
has  caused  their  almost  total  abandonment.  Carpets  are  also 
made  of  canvas  painted,  known  as  oil  cloth,  and  an  imitation  of 
ibis,  made  of  painted  paper,  is  also  largely  used.  The  so  general 
nse  of  carpets  was  a  necessity  srane  few  years  ago  from  tfae  fact 
that  the  floors  of  our  houaee  were  generally  built  of  such  poor  ma> 
terial,  and  in  such  a  shiftless  nanner,  that  the  floor  waa  too  on- 
BJghlly  to  be  left  exposed.  Within  •  short  time,  bowever/  with 
g;reater  attention  paid  to  the  constmctifln  of  our  floors,  baring 
them  properiy  laid  in  narrow  boards,  wbich  an  accnrately  fitted, 
ftiid  then  Btained  and  oiled,  the  carpet  has  become  again  reduced 
to  its  proper  position  —  as  a  covering  to  tfae  floor,  instead  of  being 
a  concealer  of  its  defects.  A  room  thus  fumiehed,  with  a  well- 
made  floor,  upon  which  a  carpet  with  a  border  is  laid,  is  kept  cleui 
■o  much  easier,  and  looks  so  much  betUr  than  ode  of  the  old 
style,  where  necessity  required  that  the  carpet  should  fill  every 
comer,  that  then  is  no  doubt  of  ita  general  aooeptaoOe.  The 
fashion  of  oar  carpets  will  then  change,  and  no  carpet  will  appear 
well  unless  it  has  a  saitable  border,  and  •  P****'*  whioh  is  not  a 
fragment,  but  oonplete  in  itaelf. 


■^'•mrx_ 


E88.  —  THE  ran 

—  THE  IVTBODVO- 

BTmrs  imuL  n 

ITB  OF  THE  STEAM 
rHKlE  8IZB8  AMD 
E  ADVAVTAOSS.  -* 


96B  which  chi- 
e  forces  of  n*- 
^dQCtJon  of  tlie 
\  for  gahdamg 
ing  knowledge 
^or  dofninatMtt 
thai  Natore'i 
mlj  know  bow 

RB  DBRARninrr 
our  appluuioee 
^thods  for  ine»> 
fat^am  fire  en- 
00  of  8te«n  AS 
m  a^re  engine 
i«>onginos  «nd 
reached  in  the 

n  1830,  by  Mr. 
3,  was  of  about 
y  minutes,  and 
crater  a  minute 
upright.  The 
is  of  the  same 


8TSAM  FIHE  JS,^Qlflf».  841 

piston-rod,  the  strojke  of  each  being  sixteen  inches,  and  their 
diameters  seven  and  a  half  and  six  inches  respectively.  The 
clumsiness  of  the  apparatus,  .and  the  length  of  the  time  necessary 
to  get  up  steam,  were  the  chief  objections  made  to  this  first  steam 
fire  engine.  The  entire  feasibility,  however,  of  the  idea  of  making 
Bteam  fire  engines  was  settled  by  it  beyond,  question,  and  the  at- 
tention of  inventors,  as  well  as  that  of  the  public,  was  turned  into 
the  direction  of  so  improving  them  as  to  remove  the  objectionable 
features  of  this  first  attempt,  and  to  replace  the  cumbersome  and 
inadequate  use  of  hand  engines  for  the  extinguishing  of  fires  by 
the  more  efficacious  and  handy  use  of  steam  engines. 

In  1841  an  engine  was  built  in  New  York,  at  the  expense  of  the 
combined  fire  insurance  companies  of  that  city,  by  Mr.  Hodgep, 
which  performed  good  service  upon  several  pccasions  at  fires  in 
that  metropolis.  It  was  a  very  powerful  steam  fire  engine,  but  its 
extreme  weight  made  it  so  difficult  to  handle  readily  that  it  was 
finally  sold  to  be  applied  to  other  purposes. 

In  1852  the  city  of  Cincinnati,  baying  resolved  to  organize  its 
fire  department  upon  the  basis  of  steam  fire  engines,  and  thus  ob- 
tain at  once  the  greater  efficiency  from  their  use,  and  also  to  do 
away  witli  th^  evils  incident  to  a  volunteer  fire  department,  had 
an  engine  constructed  \>j  Mr.  A«  B.  Latta,  which  was  finished  in 
the  early  part  of  the  next  year.  In  this  engine  the  steam  was 
used  as  a  partial  aid  to  its  propulsion,  but  its  great  weights— 
nearly  twelve  tons  —  necessitated  also  the  use  of  four  strong 
horses  to  drag  it.  Otlier  lighter  ones  were  built  the  next  year, 
and  finally  all  idea  of  using  steam  in  propelling  the  steam  fire  en- 
gines has  been  done  away  with  by  the  best  constructors. 

The  first  of  these  engines  built  by  Cincinnati  was  peculiar  in 
tlie  method  of  its  construction.  It  bad  a  square  fire-box,  like  that 
of  a  locomotive  boiler,  with  a  furnace  open  at  tlie  top,  upon  which 
was  placed  the  chimne^.  The  upper  part  of  %he  furnace  was  oc- 
cupied by  a  continqous  coil  of  tu^es  opening  into  the  steam  cham- 
ber above,  while  the.  lower  end  was  carjried  through  the  fire-box, 
and  connected  outside  with  a.focpe-pump,  by  which  the  water  was 
to  be  forqed  cpntinually  through  t^e  tubes  throughout  the  entire 
coil.  When  the  fire  was  commenced  the, tubes  were  empty,  but 
.when  they  became  sufficiently  heated  the,  force-pump  was  worked 
by  hand,  and  water  forced  into  them,  generating  steam,  which  was 
almost  iqstantly  produced  frpm  ,the|.poQt^,f}f  the  water  with  the 
hot  pipes.     Until  sufficient  steam  was  generated  tp  wor]L  Ijhe.en- 
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gine  regularly,  tbe  force-pnmp  was  continaoasly  operated  bj  hand, 
and  a  supply  of  water  kept  up.  By  this  means  the  time  occupied 
in  generating  steam  was  only  from  fiTO  to  ten  minutes ;  but  the 
objections  to  thus  heating  the  pipes  empty  and  then  introducing 
water  into  them  are  too  well  known  to  be  insisted  upon  here. 

The  engines  made  *upon  this  pattern  were  complicated  and 
heavy,  but  were  efficacious,  and  led  to  their  iutrbdncdon  in  other 
cities,  and  also  to  a  quite  general  establishment  in  cities  of  a  paid 
iire  department  in  place  of  the  voluntary  one,  which  had  thereto- 
fore prevailed.  The  lightest  steam  fire  engine  constructed  upon 
this  method  weighed  about  ten  thousand  pounds.  •  It  was  carried 
to  New  York  upon  exhibition,  and  upon  a  trial  there  threw,  in 
1858,  about  three  hundred  and  seventy-five  gallons  a  minute,  play- 
ing about  two  hundred  and  thirty-seven  feet,  through  a  nozzle 
measuring  an  inch  and  a  quarter,  and  getting  its  water  supply  from 
a  hydrant.  The  same  engine  is  said  to  have  played  in  Cincinnati 
two  hundred  and  ten  feet,  through  a  thousand  feet  of  hose,  get- 
ting its  water  supply  from  a  cistern. 

Id»1858  there  was  a  competitive  trial  of  steam  fire  engines  at 
Boston,  Mass.,  the  city  authorities  having  offered  a  premium  for 
the  engine  which  should  be  proved  the  best.     In  the  trial  there 
were  four  engines  entered  the  list :     The  Philadelphia,  which  was 
built  in  that  city  by  Messrs.  Rainey,  Neafie  &  Go. ;  the  Lawrence, 
built  at  the  Lawrence  Machine  Shop,  in  Lawrence,  Mass. ;  the 
filisha  Smith,  built  by  Messrs.  Bird  &  Co.,  of  East  Boston  ;  and 
the  New  Era,  built  by  Messrs.  Hinckley  &  Drury,  of  Boston.     In 
the  order  in  which  these  are  here  named  they  weighed  7455  pounds, 
7300,  9330,  and  9415.     Charged   with  water  they  weighed   re* 
spectively,  in    the    6ame    order,  8055,  7870,   9866,   and    9915 
pounds.     In  raising  steam  from  cold  water  to  sixty  pounds'  pres- 
sure, they  took  respectively  eleven  minutes  eight  seconds,  ten 
minutes  twenty-nine  and  a  half  seconds,  thirteen  minutes  fifty-oo6 
seconds,  and  eighteen  minutes  twenty-one  seconds.     Their  capaci- 
ty was,  in  the  same  order,  three  hundred  and  six,  Atee  hundred 
and  two  and  a  half,  three  hundred  and  nine,  and  three  hundred  and  • 
foity-five  gallons  a  minute ;  their  horizontal  distance,  phying  aa 
inch  and  a  quarter  pipe,  was  one  hundred  and  sixty-three,  one 
hundred  and  fi^y-four  and  a  half,  one  hundred  and  forty,  and  ona 
hundred  and  thirty-five  feet.     Their  vertical  throw  was  one  ban- 
dred  and  ten,  one  hundred  and  ten,  One  hundred  and  twen^-fif^i 
and  tfb^Qr  feet       ^ 
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All  of  these  engines  had  upright  tubular  boilers,  with  recipro- 
cacing  steam  pumps.  Their  general  principles  were  the  same, 
tlieir  diflerences  being  simply  in  the  special  devices  used  in  their 
Individual  construction.  The  pressure  of  stck^i^  used  in  the  trial 
was  limited  to  one  nundred  and  twenty  pounds  —  a  e^ndition  which 
operated  uufavoraciy  to  the  Lawrence,  wnicii  wa6  constructed  to 
work  most  advantageously  at  a  higher  pressure.  Under  the  con- 
ditions prescribed  for  the  trial,  the  Philadelphia  was  declared  the 
victor,  but  the  Lawrence  was  purchased  by  the  city  of  Boston, 
and  placed  on  duty. 

This  trial  did  much  to  call  attention  to  the  superiority  of  steam 
fire  engines,  and  various  improvements  were  introduced  into  the 
methods  of  their  construction  by  different  inventors  and  manufac- 
turers, for  the  purpose  of  attaining  greater  lightness  and  efficiency 
in  their  working. 

The  improvements  which  have  been  made  in  the  construction  of 
steam  fire  engines,  and  the  point  of  perfection  at  which  this  new 
industry  has  arrived  in  the  short  course  of  the  thirty  or  forty 
years  during  which  the  idea  of  their  practical  use  has  been  in  the 
world,  can  be  made  to  best  appear  by  a  description  of  the  steam 
fire  engines  manufactured  by  the  Button  Engine  Works,  situated 
at  Waterford,  Saratoga  Co.,  N.  Y. 

The  founder  of  these  works,  Mr.  L.  Button,  has  been  so  intimately 
connected  with  the  improvements  in  the  hand  engines,  which  pre- 
ceded the  use  of  the  steam  fire  engine,  as  well  as  with*  those  of 
these  last,  that  he  deserves  even  a  more  extended  biographical  no- 
tice than  our  space  will  permit.  Commencing  his  industrial  career 
without  any  adventitious  aids  of  education,  he  entered  a  machine 
shop  in  1825,  at  the  age  of  sixteen,  and  by  persistent  application 
after  his  day's  work  was  over,  acquired  a  thorough  knowledge  of 
arithmetic,  sui^veying,  navigation;  natural  philosophy,  and  astron- 
omy. Becoming  the  foreman  of  an  engine  machine  shop  in  1833,  he 
was  made  a  partner  the  next  year.  Turning  his  attention  to  the  im- 
provement of  the  hand  fire  engines,  which  were  then  in  use,  in  1838 
Mr.  Button  produced  the  first  "piano  engine,"  which  delivered 
the  water  from  the  front  end  of  the  trunk,  or  box.  In  1841  he 
made  the  first  pump  for  a  fire  engine,  with  valves  at  an  angle  of 
about  45®,  and  straight  level  water-ways  from  the  inlet  to  the  out- 
let. In  the  same  year  he  made  the  first  engine  with  folding 
brakes  and  a  vacuum  chamber.  In  1842  he  made  the  first  engine 
with  a  slotted  or  grooved  walking  beam  or  cross  bar,  by  means 
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of  which  the  leverage  on  the  pump  could  be  shortened  or  length- 
ened, and  the  capacity  of  the  engine  changed,  without  altering 
the  travel  of  the  brakes.  In  1848  he  made  the  first  engine  with 
the  suction  hose  always  attached,  and  carried  in  what  is  called  the 
"  squirrel  tail ''  style ;  and  the  same  year  he  made  the  first 
"  crane  neck  "  side  stroke  engine  with  large  forward  wheels  to 
turn  under  the  frame. 

By  these  various  successive  improvements  the  reputation  of 
the  Button  engines  was  assured.  At  a  competitive  exhibition 
of  hand  fire  engines  in  Hartford,  Conn.,  in  1867,  thirty-six  en- 
gines competed  for  eight  prizes.  Among  them  were  eight  Button 
engines,  five  of  which  took  prizes,  each  engine  being  limited  to  a 
single  prize. 

With  the  advent  of  the  steam  fire  engine,  Mr.  Button,  about 
eight  years  ago,  turned  his  attention  to  their  manufacture,  and 
with  the  advantage  acquired  by  the  firm  from  their  long  and  suc- 
cessful attention  to  the  requirements  of  the  fire  department,  took 
immediately  a  leading  position  in  their  manufacture,  which  has 
been  maintained  by  them  ever  since ;  the  steam  fire  engines  made 
by  Button  &  Son  being  universally  recognized  as  combining  a 
greater  variety  of  excellences  in  design,  construction,  and  effi- 
ciency than  those  of  any  other  make. 

In  1834  it  was  estimated  that  there  were  in  use  in  the  United 
States  about  five  hundred  fire  engines ;  since  that  date  the  Button 
engine  works  have  made  and  sold  about  seven  hundred  engines  — 
an  evidence  of  the  public  appreciation  of  their  excellence  which 
is  conclusive.  It  is  estimated  that  at  present  there  are  in  use 
in  the  United  States  about  three  thousand  five  hundred  fire  en- 
gines of  all  kinds,  about  one  thousand  of  which  are  steam  fire 
engines,  and  that  in  the  manufacture  of  these,  and  fire  apparatus 
of  all  kinds,  there  is  a  capital  employed  of  about  $2,000,000. 

Our  illustrations  represent  a  Button  engine  in  a  side  view,  and 
also  with  the  forward  wheels  turned  at  right  angles,  showing  tlje 
arrangement  of  the  works  upon  the  truck,  which  enables  the  en- 
gine to  turn  round  in  its  length.  These  engines  are  made  of 
three  sizes,  weighing  respectively  four  thousand,  five  thousand, 
and  six  thousand  pounds. 

The  boilers  are  upright  and  tubular.  The  tubes  are  made  of 
copper,  since  tubes  of  this  material  do  not  corrode,  and  will  last 
as  long  as  the  rest  of  the  boiler,  and  longer  than  iron  tubes,  which 
would  bo  worn  out  in  about  three  years.     In  the  engines  of  tl»e 
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smallest  size  there  are  two  hundred  tubes,  one  and  a  quarter  inches 
in  diameter,  and  in  the  largest  four  hundred  and  twenty  of  the 
same  dimensions.  The  boilers,  when  finished,  are  tested  under  a 
pressure  of  two  hundred  and  twenty  pounds  to  the  square  inch, 
and  thus  far  in  their  experience  no  boiler  made  by  Messrs.  Button 
&  Son  has  failed  in  any  way  to  fulfil  the  requirements.  Indeed, 
it  is  believed  that  they  would  stand  a  pressure  twice  as  great  as 
that  to  which  they  are  subjected  in  the  test.  The  working  pres- 
sure of  a  steam  fire  engine  is  properly  about  eighty  pounds,  and 
with  this  an  engine  weighing  four  thousand  pounds  will  throw  a 
stream  from  a  pipe  measuring  one  and  an  eighth  inches  in  diameter 
two  hundred  and  twenty-five  feet. 

The  engine  proper  constitutes  no  part  of  the  frame  and  running 
gear,  but  is  built  entirely  separate,  and  then  securely  fixed  in  its 
place  by  suitable  braces.  Consequently  no  undue  strain  or  jar, 
produced  by  running  over  rough  pavements,  can  possibly  afieet 
the  machinery.  The  steam  cylinder  and  pump  are  preserved  in  their 
relative  positions  by  a  casting  forming  a  head  for  each.  The  crank- 
shall  and  balance-wheels,  together  with  the  valve-gear,  are  also 
made  a  part  of  the  back  head  of  the  steam  cylinder.  This  inge]>- 
ious  arrangement  is  the  joint  invention  of  Messrs.  Button  &  Son, 
and  is  patented.  Its  advantage  is  twofold,  since  the  two  cylinders 
are  thus  placed  and  held  in  perfect  line  with  each  other,  and  in  the 
second  place  a  greater  strength  and  rigidity  are  thus  attained.  The 
chief  necessity  for  having  the  cylinders  placed  in  a  perfect  right 
line  is  plainly  apparent  when  we  remember  that  the  slightest  devi- 
ation from  such  a  line  causes  a  friction  against  the  pistons  and 
piston-rods,  which  greatly  decreases  the  eflSciency  of  the  engine. 

With  these  engines,  manufactured  by  Jtfessrs.  Button  &  Son, 
only  five  pounds  of  steam  are  necessary  for  drawing  and  throwing 
the  water,  while  with  twenty  pounds  of  steam  they  will  draw 
water  and  throw  it,  through  two  hundred  and  fifty  feet  of  hose,  to 
a  vertical  height  of  ninety  feet.  This  was  the  result  attained  in  a 
trial  before  a  committee  of  impartial  and  competent  scientific 
engineers.  A  similar  successful  performance  has  never  been  made 
by  any  other  class  of  steam  fire  engines. 

The  steam  pump  used  in  these  engines,  manufactured  by  Button 
&  Son,  is  a  very  powerful  one,  and  is  comprised  within  the  small 
circle  of  four  feet  in  its  extreme  diameter,  which  enables  the  en- 
gine to  be  turned  within  its  length,  as  shown  in  the  cut.  The 
pump  is  balanced  upon  the  fore  wheels  of  the  truck,  while  the 
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boiler  is  balanced  on  the  hind  wheels.  The  fore  and  hind  wheek 
are  placed  at  the  proper  distances  from  each  other,  and  are  kept  in 
place  by  only  a  light  crane-neck  frame  of  iron.  This  arrangemoit 
of  balancing,  in  connection  with  the  peculiar  adjustment  of  the 
crane-neck,  is  the  invention  of  Button  &  Son,  and  is  patented. 
The  obviously  great  advantage  of  this  arrangement  is  the  dispense 
ing  of  the  "  reach,"  which  is  always  an  obstruction  ta  the  rapid 
handling  of  a  steam  fire  engine,  while  at  the  same  time  it  so 
secures  the  safety  and  durability  of  the  engine  that  a  fhtme,  under 
which  the  forward  wheels  can  readily  and  easily  turn,  is  an 
iicliieveraent  in  the  art  of  their  mechanical  construction  which 
may  be  said  to  be  the  chief  improvement  made  in  the  modd  of 
a  steam  fire  engine,  and  to  have  chiefly  contributed  to  Messts. 
Button  &  Son's  eminent  success  in  taking  the  lead  in  this  tipemk 
branch  of  manufacture. 

Every  one  who  is  practically  acquainted  with  the  woridng  of 
steam  fire  engines  will  recognize  how  much  this  ability  to  handle 
the  engine  readily  and  easily  contributes  to  the  quickness  of  get* 
ting  into  position,  and  will  thus  see  its  importance.  The  delaj  in 
doing  this  is  often  the  waste  of  the  most  important  time,  when  ths 
fire  is  getting  under  such  headway  as  to  be  beyond  control; 

The  cranks,  shafts,  and  piston-rods  of  these  engines  are  midd 
of  Bessemer  steel,  the  best  steel  for  the  bearings  or  8tdffilig4)0xes, 
since  it  is  much  stifier  than  iron  of  the  same  size.  The  water  cyl- 
inder of  these  engines,  the  pump  of  which  is  called  a  "  plnAger/' 
is  so  constructed  that,  when  the  necessary  piston-packfaig  wean 
out,  it  may  be  speedily  and  accurately  "  set  up,"  or  tightened,  in- 
stead of  the  pumps  being  taken  apart  and  repacked  — ^  an  impor 
tant  consideration,  since  this  process  of  "  setting  up  '*  rsqidres 
less  than  five  minutes,  while  "  repacking,"  in  any  other  engine, 
requires  at  least  half  a  day. 

In  these  engines  every  moving  joint,  bearing,  or  pMldng  is  so 
made  that  it  can  be  at  once  set  up  or  adjusted  in  case  of  any  wear. 
No  metal  is  used  in  these  engines  which  can  corrode,  Messrs.  Bill' 
ton  &  Son  mixing  their  own  metal,  and  using  none  that  is  cUt 
so  that  their  composition  possesses  a  wonderful  tenacity  and  mil* 
leability,  while  every  portion  of  the  work,  during  every  stage  of 
its  progress,  is  carefully  inspected. 

The  boilers  are  jacketed  with  Russia  iron ;  the  steam  cjiinden 
are  covered  with  brass,  and  the  water  cylinder  is  made  of  hronse. 
All  the  woTkmg  patta  axo  of  polished  steel  or  iron.     The  smalleot 
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sized  en^ne,  weighing  four  tboueand  pounds,  will  throw  two  hun- 
dred and  twenty-five  ieet,  through  a  one  and  one  eighth  iuoh  pipe  ; 
the  best  icsult  ever  attained  by  a  liand  engine,  being  one  hundred 
feet  horizontally,  by  an  "  end  stroke "  engine.  The  next  size, 
weighing  five  tliousand  pounds,  will  throw  two  hundred  and  fifty 
ieet ;  and  the  largest  size,  weighing  six  thousand  pounds,  will 
throw  two  hundred  and  sixty-five  feet,  through  a  one  and  one 
fourth  inch  pipe.  These  engines  are  single,  the  general  objection 
of  oscillation,  wbicli  is  usually  souglit  to  be  guarded  against  by 
making  the  engines  double,  being  obviated  by  a  simple  device  in 
their  construction. 

Besides  their  simplicity  and  effectiveness,  2|Icssrs.  Button  &  Son 
are  able  by  the  organization  of  their  business,  and  by  devoting  it 
to  this  specialty,  to  furnish  these  engines  cheaper  than  has  for- 
merly been  done,  and  by  this  means  have  so  extended  the  demand 
for  them  that  numbers  have  been  sent  as  far  as  Canada, 

As  a  means  of  comparing  the  advance  made  in  modern  times  in 
tlie  appliances  for  extinguishing  fires,  besides  the  engravings  of 
;tlie  ateam  fire  engines  manufactured  by  Messrs.  Button  &,  Son, 
we  present  oui-  readers  with  others  of  the  engines  formerly  in  use. 
One  of  these  engravings  represents  an  engine  used  in  London  in 
1740,  and  the  other  a  London  fire  engine  of  1T65.  Besides  these 
there  are  engravings  representing  the  engines  used  in  New  York 
for  extinguishing  fires  in  1730  and  in  1733. 

For  the  use  of  these  engravings,  which  are  interesting  as  show- 
ing also  the  styles  of  building  in  use  at  the  time,  we  are  indebted 
to  the  kindness  of  the  Insurance  Monitor,  of  New  York  city,  in 
whicli  journal  they  first  appeared  ae  illustrations  of  an  admirable 
history  of  the  fire  engine  from  the  earliest  times,  and  to  which 
those  of  our  readers  who  aro  interested  in  this  matter  are  re- 
ferred for  a  more  comprehensive  and  exhaustive  treatise  upon  this 
subject  than  would  evidently  be  possible  in  a  work  of  the  charac- 
ter of  this. 
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Thb  mating  of  dishes,  pitchers,  enps,  and  the  Tarioaa  other  neces- 
sary ntenBila  for  domestic  use,  was  one  of  the  first  steps  in  the  pnv 
gresB  of  mankind  towards  civilizntion.  The  earliest  utennls  of  this 
kind  used  were,  moat  probably,  shells  among  the  natioDB  who  lived 
upon  the  seaboard,  and  leaves  among  those  who  lived  where  the 
forests  afforded  them  of  a  kind  adapted  to  this  purpose. 

The  invention  of  pottery  was,  however,  one  of  the  eaiiiest  arts 
discovered  by  mankind,  and  the  refuse  heaps  of  fragments  of  vessels 
made  of  clay,  and  baked,  are  BtlU  remaining  on  the  banks  of  the  Nile, 
and  in  other  sites,  forming  the  most  snggestive,  and,  in  many  oase^ 
the  only  remaining,  record  of  nations  which  have  long  ^o  passed 
away. 

In  modem  times  the  snccession  of  the  various  materials  employed 
for  articles  of  domestic  use  serves  to  mark  the  successive  steps  of 
society  towards  the  attainment  of  universal  comfort  and  luxury. 
With  the  ability  to  work  in  metals,  this  stronger  material  htf 
replaced  the  fragile  pottery,  until  luxury  is  to-day  satisfied  with 
nothing  but  the  most  precious  substances,  and  gold  and  silver  have 
replaced  the  use  of  the  more  modest  pewter  and  brass  with  which 
our  ancestors  were  forced  to  he  content. 

In  the  early  times,  in  England,  it  was  quite  the  cnstont,  as  mudi 
from  the  greater  scarcity  of  articles  of  table  furniture  as  from  the 
freer  domestic  manners  of  the  time,  for  two  persons  to  eat  out  of 
the  same  plate ;  and  it  was  with  persons  tenderly  attached  to  eadi 
Other  a  maaifestation  of  gallant  attention  to  thus  oombine  at  table. 
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This  practice  is  frequently  alluded  to  in  the  early  romances  and 
fabliaux.  In  general,  -the  disposition  of  the  guests  about  the  tables 
was  not  left  simply  to  chance,  but  those  who  were  in  love  with  each 
other,  or  were  nearly  related,  were  placed  together.  In  the  poem 
La  Male  Sam  Frain^  the  lady  of  the  castle  makes  Sir  6aw^  sit 
by  her  side,  and  eat  out  of  the  same  plate  with  her,  as  an  expression 
of  gallant  and  friendly  hospitality. 

In  the  fabliau  of  TVubert^  a  lady  taken  into  the  household  of  a 
duke  is  given  a  seat  at  table  next  to  the  duke's  daughter,  and  eats 
with  her  from  the  same  plate,  because  that  young  lady  had  conceived 
a  strongly  affectionate  feeling  for  her  visitor.  In  the  Oesta  Romano^ 
rum^  an  earl  and  his  son  dine  together  at  the  Emperor's  table,  and 
are  served  with  a  fish,  which  is  placed  between  them  upon  a  plate 
which  serves  for  both.  So  general  was  this  custom  that  it  passed 
into  language,  and  **  to  eat  from  the  same  dish  **  became  expressive 
of  a  strong  friendship  between  two  persons. 

In  his  JShtory  of  Domestic  Manners  and  Sentiments^  Mr.  Wright 
says :  "  It  must  have  been  remarked  that,  in  the  illuminations  of 
contemporary  manuscripts  which  represent  dinner  scenes,  the  guests 
are  rarely  represented  as  eating  on  plates.  In  fact,  only  certain 
articles  were  served  in  plates.  Loaves  were  made  of  a  secondary 
quality  of  flour,  and  these  were  first  pared  and  then  cu^  into  thick 
slices,  which  are  called,  in  French,  tranchoirSy  and  in  English  trench- 
erSy  because  they  were  to  be  carved  upon.  The  portions  of  meat 
were  served  to  the  guests  on  these  tranchoirSy  and  they  cut  it  upon 
these  as  they  ate  it.  The  gravy,  of  course,  went  into  the  bread, 
which  the  guest  sometimes,  perhaps  always,  at  an  earlier  period,  ate 
after  the  meat ;  but  in  later  times,  and  at  the  tables  of  the  great,  it 
appears  to  have  been  more  frequently  sent  away  to  the  ahns-basket, 
from  which  the  leavings  of  the  table  were  distributed  to  the  poor  at 
the  gate.'' 

This  custom  is  alluded  to  quite  frequently  in  the  writings  of  this 
time.    In  the  romance  of  Sir  Tristremy  we  read :  — 

The  kyng  no  seyd  no  more, 

Bot  cresche  and  yede  (went)  to  mete  ; 

Bud  thai  pard  and  scohre  (cut), 
Ynough  thai  hadde  at  ete. 

For  the  rulers  of  the  time  a  silver  platter  was  often  placed  tmder 
the  tranchoivy  and  most  probably  it  was  thus  that,  with  the  aban- 
doning of  the  tranchoirSy  the  platters  came  to  be  used  alone.  The 
general  use  of  silver  as  the  material  for  platters  was  of  course  im- 


854  BBITAKNIA  WABE. 

possible  from  its  cost ;  and  iron  was  the  material  nsed  for  the  poor 
Pewter,  however,  replaced  this,  since  it  was  a  cleaner  and  hand- 
somer materiaL 

In  the  colonial  times  in  this  country,  and  even  until  into  this  cen- 
tury, wooden  dishes  and  pewter  platters  were  used  abnost  entirely. 
The  grandmothers  of  the  present  generation  took  as  great  a  pride 
in  a  plenteous  store  of  pewter  dishes  as  any  of  their  descendants 
now  take  in  the  gold  and  silver  ware  which  garnishes  their  side- 
boards ;  and  the  brilliancy  with  which  it  was  kept  polished  was  as 
much  an  evidence  of  the  possession,  on  the  part  of  the  lady  of  the 
house,  of  thrifty  housekeeping  qualities,  as  anything  to-day  can  be. 

It  is  quite  within  this  century  that  china  and  porcelain  have  come 
into  general  use.  The  pewter  was  not  replaced  by  them  immedi- 
ately ;  but  with  increasing  knowledge  in  the  chemietry  of  metal- 
working  other  materials  than  pewter  began  to  take  its  place.  About 
1825,  Mr.  Isaac  Babbitt,  of  Taunton,  Mass.,  invented  the  mixture 
which  is  known  by  the  name  of  the  Babbitt  metal,  and  eonmienced 
with  it  the  manu&cture  of  Britannia  ware.  This  was  the  initia- 
tive of  a  business  which  has  grown  to  great  importance  in  the 
United  States. 

The  fashion  and  form  of  the  various  domestic  utensils  have  been 
modified  and  improved  to  suit  the  more  fastidious  taste  of  the  pres- 
ent day,  and  the  culture  which  is  sensitive  to  artistic  merit  in  all  of 
its  surroundings  can  find  the  materials  for  its  gratification  in  the 
various  utensils  now  produced  in  such  quantities  by  the  leading 
manufacturers  of  Britannia  ware,  and  at  such  low  rates  as  to  place 
them  within  the  reach  of  every  one. 

The  unconscious  but  persistent  educational  effects  of  our  sur- 
roundings are  thus  made  almost  universal,  instead  of  being  the 
privilege  of  only  a  favored  few;  and  the  culture  which  comfort 
brings  necessarily  with  it  is  thus  slowly  but  surely  preparing  the 
way  for  the  progress  of  the  nation  towards  a  higher  and  broader 
civilization,  in  which  the  artistic  shall  keep  pace  with  the  indus- 
trial advance  of  the  nation,  and  the  moral  effects  of  the  happiness 
which  arises  fi-om  the  gratification  (not  the  crucifixion)  of  our 
desires  be  made  the  basis  of  our  social  organization. 

The  value  of  the  Britannia  ware  produced  in  the  United  States 
now  reaches  many  millions  of  dollars  yearly,  and  embraces  the  most 
extensive  variety  of  utensils,  while  the  quality  of  the  material  em- 
ployed has  undergone  an  equal  improvement. 
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The  invention  of  the  ecrew  U  generally  attributed  to  Archimedeis, 
a  philosopher  of  Syracuse,  who  flourished  dnriug  the  latter  part  of 
the  third  century  before  the  Christiao  era.  It  is,  hoveTer,  most 
probable  that  the  practical  use  of  BcrewBwaa  known  before  his  time, 
but  that  to  him  the  credit  belongs  of  having  first  claaaified  the 
screw  as  one  of  the  meclianical  powers,  and  from  the  study  of  the 
laws  regulating  its  action  deduced  the  rule  for  calcolating  its  efS- 
(riency. 

A  screw  is  evidently  a  special  applicatioD  of  the  inclined  plane, 
uid  is  made  by  the  spiral  revolution  of  an  inclined  plane  about  a 
fixed  axis.  Cut  a  piece  of  paper  into  the  form  of  a  right-angled 
triangle,  the  perpendicular  side  of  which  is  of  the  length  of  the 
<9crew  to  be  made,  and  the  hypothenuse  will  represent  an  inclined 
plane.  By  simply  winding  this  piece  of  paper  about  any  oljject,  as, 
for  example,  an  ordinary  lead  pencil,  the  line  of  the  hypothenuse 
will  ascend  in  a  spiral  curve  from  the  point  to  the  top  and  represent 
the  threads  of  a  screw. 

From  the  feet  that  the  screw  is  a  modification  of  the  inclined 
plane,  the  method  of  its  mechanical  action  is  the  same,  and  the 
power  of  the  screw  depends  upon  the  ratio  between  the  distance 
apart  of  the  threads  compared  with  the  diameter  of  the  drcle  they 
make  in  their  revolution.  As  in  practical  mechanical  ^plications 
the  screw  is  generally  combined  with  the  lever,  of  course  the  power 
exerted  is  increased  by  the  length  of  the  lever,  since  the  circle  de- 
scribed by  the  power  applied  is  increased  by  this  distance. 

The  general  division  of  screws  is  into  male  and  female  screws ; 
the  male  screw  being  one  in  which  the  threads  project  upon  the 
cylindrical  body  of  the  screw,  and  the  female  screw  one  in  which 
C8Mi 


856  SCREWS. 

channels  are  cut  for  the  reception  of  these  threads.  In  the  nuts 
and  bolts  in  ordinary  use,  the  bolts  afford  instances  of  the  male,  and 
the  nuts  instances  of  the  female  screws. 

A  combination  of  the  male  and  female  screw,  in  which  great  in- 
crease of  power  is  gained,  is  that  known  as  Hunter's  screw.  In  this 
arrangement,  a  screw  working  in  a  fixed  nut  is  made  hollow,  with  a 
female  screw  in  the  inside,  along  which  a  screw  with  finer  threads 
works.  The  power  exerted  is  as  the  difference  in  the  distance  be- 
tween the  threads  of  the  two  screws.  While,  of  course,  the  power 
exerted  by  this  arrangement  is  greatly  increased,  yet  from  the  law 
of  mechanics,  that  a  gain  in  power  is  obtained  by  an  expenditure  of 
time,  the  motion  produced  is  so  small  that  this  arrangement  is  not 
much  .used  except  when  great  weights  are  to  be  moved  only  small 
distances.  The  jack-screws  which  are  used  for  raising  houses  or 
moving  great  weights  are  instances  of  one  of  the  modifications  of 
the  Hunter  screw. 

This  property,  however,  by  which  a  considerable  motion  in  the 
power  is  reduced  to  a  very  small  motion  in  the  weight,  makes  this 
combination  of  screws  of  great  service  in  the  manufacture  of  the 
philosophical  instruments  and  in  the  accurate  measurement  of 
modern  scientific  research.  By  the  use  of  micrometer  screws,  as 
they  are  called  when  devoted  to  such  purposes,  distances  which  are 
almost  infinitesimal  are  measured  with  the  greatest  accuracy.  With 
the  microscope,  objects  wholly  invisible  to  the  naked  eye  are  exactly 
measured  to  the  many  thousandth  part  of  an  inch. 

The  uses  of  screws  in  the  various  branches  of  modem  industry 
are  as  innumerable  as  the  variety  of  their  sizes ;  ran^ng  firom  the 
jack-screws,  strong  enough  to  raise  enormous  burdens,  to  those  used 
in  watch-making,  which  have  to  be  applied  with  the  microscope  in 
order  to  enable  the  operator  to  see  them  with  sufiicient  distinctness 
to  discriminate  which  is  the  head  and  which  the  point. 

The  cutting  of  screws  was,  in  early  times,  the  chief  difficulty  in 
the  way  of  their  extensive  production  and  use.  As  the  process  was 
then  carried  on  entirely  by  hand,  and  required  skill  in  making  them 
with  the  desired  accuracy,  screws  were  too  expensive  to  enter  into 
very  general  consumption.  With  the  advent,  however,  of  the  mod- 
em era  of  industry,  in  which  the  idea  of  the  application  of  machinery 
to  the  various  processes  of  manufacture,  which  forms  so  distinctive 
a  characteristic  of  modem  methods  compared  with  those  of  antiquity, 
came  to  be  practically  applied,  various  attempts  to  produce  screws 
by  machinery  were  made. 
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Soon  after  the  fonnation  of  the  Union  of  the  States,  and  the 
establishment  of  a  national  system  of  patent  rights,  David  Wilkin- 
son, of  Rhode  Island,  about  1794,  applied  for  a  patent  for  a  machine 
for  catting  screws.  In  1789,  Samuel  Briggs,  of  Philadelphia,  memo- 
rialized the  Legislature  of  Pennsylvania  and  the  General  Congress 
on  the  subject  of  a  machine  for  making  nails,  screws,  and  gimlets. 
In  1809,  Abel  Stowell,  of  Worcester,  Mass^  took  out  a  patent  for  a 
machine  for  cutting  screws ;  and  in  the  same  year  Ezra  FHommediea, 
of  Saybrook,  Conn.,  patented  a  double-podded  screw  auger,  and 
later  in  the  year  informed  the  Secretary  of  the  Treasury  that  he 
made  wire  for  himself  from  which  a  man,  aided  by  two  boys,  could 
make,  by  a  process  of  his  own,  three  hundred  pounds  a  day  of  as- 
sorted screws,  which  were  better  than  the  imported  ones,  and  that 
in  his  opinion  in  a  short  time  the  demand  of  the  United  States 
would  be  supplied  by  screws  produced  by  his  simple  and  cheap  pro- 
cess. ' 

In  1811,  a  machine  for  cutting  screws  was  patented  by  Edward 
W.  Carr,  of  Philadelphia,  and  put  into  operation  by  him  in  that  city. 
In  1812,  a  patent  for  another  machine  for  cutting  screws  was  granted 
to  E.  Hazzard  and  Joseph  White,  of  Philadelphia.  In  1818,  six 
patents  were  granted  various  parties  for  improvements  in  making 
screws  by  machinery.  One  of  these  was  to  Jacob  Perkins,  of  New- 
buryport,  Mass.,  for  manufecturing  the  shanks  of  screws,  and  two 
others  to  Abel  Stowell,  of  Worcester,  Mass.,  for  making  and  finish- 
ing the  heads.  In  1817,  Phineas  Dow  and  Daniel  Treadwell,  of 
Boston,  Mass.,  patented  a  machine  for  making  screws,  which,  from  a 
coil  of  wire,  cut,  headed,  grooved,  polished,  and  finished  screws  at  the 
rate  of  ten  a  minute,  requiring  only  to  be  supplied  with  the  wirOi 
and  have  the  end  given  to  it. 

In  1827,  Lemuel  W.  Wright,  of  London,  En^and,  the  inventor  of 
a  pin-machine,  patented  in  this  country  a  machine  for  making  screws, 
which  he  had  patented  in  England  the  year  before.  It  was  a  con- 
siderably complex  machine,  and  was  superseded.  In  1884,  screws 
were  first  made  by  machinery  at  Providence,  R.  I.,  where  the 
New  England  Screw  Company,  and  another  devoted  to  the  same 
branch  of  manufacture,  were  organized  within  a  few  years,  and  com- 
menced the  production  for  which  Providence  has  been  distinguished 
up  to  the  present  time. 

In  1852,  four  patents,  and  in  1856  four  more,  were  issued  to  Cullen 
Whipple  for  improvements  in  making  screws.  These  ware  assigned 
by  him  to  the  New  England  Screw  Company. 
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Not  only  have  improvements  been  made  in  the  machines  for  the 
production  of  screws,  but  also  in  the  shape  and  method  of  construct- 
ing the  screw  itself.    One  of  the  chief  of  these  is  the  introduction 
pf  the  gimlet-pointed  screw,  which  has  almost  entirely  replaced  the 
old-fashioned  form  of  the  screw  ending  in  a  blunt  poipt.    It  seems 
singular  that  so  simple  an  improvement  as  this,  which  is  nothing  but 
combining  the  screw  point  of  the  gimlet,  which  was  formerly  needed 
for  making  the  hole  in  which  the  screw  was  afterwards  placed,  wiih 
the  screw  itself,  should  have  been  only  so  recently  made;  but 
^iiy  one  who  is  aware  of  the  slow  course  of  improvement,  both 
industrially  and  intellectually,  which  has   heretofore    necessarily 
marked  the  course  of  human  advancem^it,  from  the  want  of  a 
piethod  which  should  scientifically  direct  the  efforts  of  the  human 
mind  in  these  directions,  and  co-ordinate  into  a  consistent  system 
the  scattered  individual  efibrt0  towards  the  attainment  of  the  means 
for  producing  the  required  ei\ds  which  have  so  frequently  proved 
abortive  on  account  of  their  isolation,  will  not  be  surprised  at  h. 
The  history  of  industry,  among  its  numerous  instances  of  this, 
affords  perhaps  none  which  is  more  striking  than  the  above.    Screws 
aiid  gimlets  had  both  been  long  in  use  before  the  idea  of  combinmg 
them  together,  simple  as  the  idea  seems,  occurred  to  any  one  of  the 
thousands  daily  engaged  in  practically  using  both  of  these  imple- 
;^ents,  and  this,  too,  when  the  gimlet  itself  was  nothing  but  a  pointed 
screw.   And  this  is  the  more  singular  when  we  know  that  in  France 
gimlet-pointed  screws  were  made  more  than  a  hundred  years  ago, 
but,  from  the  want  of  a  simple  change  in  the  machinery  used  for 
making  them,  did  not  possess  the  accuracy  needed  for  bringing 
them  into  general  use. 

The  manufacture  of  the  gimlet-pointed  screws  is  chiefly  done 
by  the  American  Screw  Company,  of  Providence,  R.  I.,  which 
is  a  consolidation  of  various  New  England  companies  formerly 
engaged  in  the  manufacture  of  screwe^  and  whidi  controls  their 
productions  by  the  ownership  of  nearly  fifty  various  patents  for 
improvements  in  the  processes  of  their  manufacture,  and  by  their 
consequently  exclusive  use  of  the  best  machines  yet  in  use  £>r  this 
purpose. 

The  machines  employed  by  this  company  are  marvels  of  ingenious 
construction,  and  perform  with  rapidity  and  apcuracy  operations 
which  would  appear  impossible  to  be  performed  by  any  other  ggency 
than  skilled  ^d  intelligent  manipulation. 

The  wire  from  which  they  are  made  is  ftirniahed  in  ooils,  and  ii 
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first  dipped  into  addii  then  annealed,  and  then  drawn  into  the 
proper  thickness.  A  maehfaie  then  cuts  the  prepared  wire  into 
the  required  lengths,  and  cuts  the  heads  of  the  shanks,  at  the  rate  of 
about  ninety  a  minute.  Then  tfiother  madiine  shapes  the  heads  of 
the  screw,  cuts  the  gfoore^  and  Temoves  the  burr.  Then  in  another 
machine  the  threads  «ft»  eatt  and  the  j^mlet  point  formed,  at  the 
rate  of  about  five  a  itbxabt.  Then  they  axe  counted  out  by  weight 
and  prepared  for  sale. 

The  value  of  the  screws  produced  by  this  company  exceeds  a  mil- 
lion of  dollars  a  year,  and  consists  of  ab6ui  five  million  gross  of 
screws,  in  the  making  of  which  over  three  thousand  tons  of  iron  are 
consumed,  the  chippings  and  trlmnungs  from  wludi  amount  to  abotii'' 
three  tons  a  day. 

Another  improvement  in  the  method  of  making  screws  consists 
in  the  arrangement  of  the  threads  about  the  central  cylinder.  This 
invention  was  made  by  Mr.  Samuel  Pratt,  who  is  at  present  a  resi- 
dent of  Hammonton,  New  Jersey.  This  screw  diiers  from  the 
ordinary  screw  in  having  three  threads,  which  revolve  abont  the  core 
only  once  and  a  half  in  theur  passage  from  the  top  to  the  pofait,  in- 
stead of  having,  as  in  the  ordinary  screw,  only  one  thread  which 
revolves  many  times  in  the  same  distance.  The  advantage  of  having 
the  threads  revolve  at  this  angle  lies  in  the  fitct  that  a  screw  so  con- 
structed can  be  driven  in  with  a  hammer,  instead  of  requiring  a 
screw-driver.  Under  the  blows  of  the  hammer  the  screw  in  its 
passage  through  the  wood  revolves.  Beside  these  merits,  the  dxor 
plicity  of  its  construction  renders  it  possible  to  manu&cture  them 
at  a  cheaper  rate  than  other  screws,  and  as  the  threads  are  fiirther 
apart,  and  take  a  stronger  hold  upon  the  wood,  it  holds  with  nearly 
double  the  strength  of  an  ordinary  screw.  With  large  bolts,  such  as 
are  used  for  securing  large  timbers,  —  as,  for  instance,  those  of  a  ship, 
—  the  advantage  of  screws  of  this  kind  is  very  great.  The  patent 
for  their  manu&cture  has  passed  into  the  hands  of  a  corporation, 
with  a  capital  ^of  two  millions  of  dollars,  the  chief  of  whose  estab- 
lishments is  at  Northampton,  Mass. 

Although  not  yet  as  generally  in  use  as  the  ordinary  gimlet- 
pointed  screw,  from  the  recent  date  of  their  introduction,  yet  there 
is  but  little  question  that  their  superior  claims  to  attention  will  be 
recognized  in  time  by  those  who  are  interested  in  such  matters. 
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tempt  to  eradicate  it.  The  very  intensity  of  the  commercial  spirit^ 
directed  aud  stimulated  by  increasing  knowledge,  has,  together 
with  other  things  which  distinguish  the  organization  of  our  present 
social  methods  from  those  of  ail  antiquity,  led  to  the  discovery  and 
introduction  of  the  practice  of  insurance,  in  which,  by  combination 
and  union,  individual  losses  are  made  less  by  being  divided  among 
many. 

Among  the  nations  of  antiquity,  insurance  of  any  kind  was  en« 
tirely  unknown,  though  the  practice  of  paying  interest  on  loans 
was  in  vogue  at  the  earliest  historic  period,  as  it  is  now  among 
numerous  uncivilized  nations,  who  have  no  conception  of  insurance. 

While  the  nations  of  antiquity  —  the  Egyptians,  the  Oreeks, 
and  the  Romans  —  had  made  great  progress  in  many  of  the  arts, 
had  organized  governments,  put  in  operation  systems  of  taxation, 
and  carried  on  large  commercial'  transactions,  yet  they  never  en- 
tered upon  the  course  of  social  and  financial  progress  which 
characterizes  the  whole  development  of  modem  society.  The  idea 
of  such  associations  as  banks,  insurance  companies,  or  joint  stock 
companies  was  entirely  unknown  to  them. 

With  the  gprowth  of  commerce  in  the  middle  ages,  a  system  of 
marine  insurance  grew  up  in  some  of  the  chief  mercantile  cities. 
In  1588,  Chief  Justice  Coke,  in  one  .of  the  reports  of  his  decisions, 
speaks  of  insurance  in  England  as  quite  a  novelty ;  but  there  is  no 
question  that  it  was  in  use  prior  to  that  time  among  the  merchants 
of  the  continental  cities,  though,  like  many  mercantile  customs,  it 
had  become  quite  general  before  being  recogpiized  by  the  law. 

The  first  English  statute  which  mentions  it  was  issued  in  1601, 
in  the  reign  of  Queen  Elizabeth.  This  fir^t  application  of  the 
principle  of  insurance  was  limited  to  marine  risks.  The  manifest 
advantages  gained  by  it  led  soon  to  its  application  to  fire  risks, 
and  eventually  to  various  other  interests,  as  the  insurance  of 
growing  crops  against  hail,  which  is  largely  done  in  the  wine-grow- 
ing regions  of  France,  where  hail  storms  firom  the  Pyrenees  are 
common,  to  the  insuring  of  cattle  and  valuable  stock  of  all  kinds, 
to  the  insuring  of  boilers  firom  explosion,  travellers  from  accidents, 
and  also  to  life  insurance,  which  has  become  one  of  the  most  ex- 
tensive and  important  branches  of  the  whole  business  of  insurance. 

The  precise  date  at  which  the  practice  of  life  insurance  began 
is  not  known  with  any  definiteness.  It  has  been. stated  that  with- 
in about  four  hundred  years  after  the  commencement  of  the  Chris- 
tian era,  tables  were  in  existence  for  the  calculation  of  annuities. 
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more  persons  to  take  up  with  the  chnrch  as  a  profession  than  a 
more  even  distribution,  without  any  such  possible  prize.  This 
was,  perhaps,  true ;  but  the  reverend  wit  did  not  have  a  sufficiently 
philosophic  perception  of  the  growth  of  social  organization  to  see 
that  its  tendency  is  with  increasing  culture  to  substitute  the  cer- 
tainty of  prpvision  for  the  excitement  of  speculation,  and  to  intro- 
duce stability  and  regularity  into  all  our  commercial  relations. 

As  we  shall  still  clearer  see  in  the  courae  of  this  article,  the 
system  of  insurance  has  been  much  prompter  in  recognizing  this 
tendency  of  social  progress,  and  much  readier  than  the  church  to 
foster  this  growth  of  social  morality,  by  its  practice,  as  well  as  its 
precepts. 

Though  this  "  Royal  Tontine ''  was  not  successful,  yet  Tonti, 
who  was  an  enthusiast  in  the  advocacy  of  his  system,  proposed 
unsuccessfully  before  his  death  two  other  schemes,  which  were 
substantially  the  same  in  principle,  though  somewhat  modified  in 
their  details.  The  idea  was,  however,  in  the  world,  and  has  since 
been  repeatedly  used.  In  1689,  Louis  XIV.  raised  one  million  four 
hundred  thousand  francs  by  a  Tontine  divided  into  fourteen  classes, 
embracing  children  of  five  years  to  persons  of  seventy.  The  last 
survivor  of  this  association,  a  widow,  died  at  the  age  of  ninety- 
six,  in  1726,  having  enjoyed  for  a  few  years  an  income  of  seventy- 
three  thousand  five  hundred  francs  from  her  original  investment  of 
three  hundred  francs. 

In  1773  Tontines,  as  a  financial  measure,  were  prohibited  in 
France.  In  England  the  last  Tontine  established  was  in  1789, 
and  as  late  as  1859  was  still  paying  interest  to  survivors.  In  the 
United  States  the  system  was  introduced  into  various  cities,  but 
never  became  very  generally  practised. 

The  chief  value  of  the  Tontine  system  was,  that  it  stimulated 
a  methodical  investigation  of  the  question  of  the  probabilities  of 
life,  and  to  the  gathering  of  some  reliable  statistics  upon  this  sub- 
ject, and  also,  from  its  purely  speculative  character,  suggested  the 
necessity  for  a  change  which  should  introduce  a  certainty  into  this 
species  of  investment,  and  thus  prepared  the  way  for  the  realiza- 
tion of  this  important  step  in  social  advance  by  life  insurance. 

Blaise  Pascal,  the  famous  author  of  the  Provincial  Leilers, 
whose  interest  in  the  scientific  advance  of  his  age  is  well  known, 
suggested  in  this  work,  which  was  most  extensively  read,  the  im- 
portance of  applying  the  conclusions  reached  by  the  doctrine  of 
probabilities  to  the  well-being  of  mankind,  and  John  De  Wit,  the 
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.niuiies,  etc.,  in  which  he  soggedted  that  the  pckrith  cl^k9'>8lKHild 
make  a  return  of  the  age  of  every  person  who  died.  iThis  recom- 
mendation was  carried  into  effect  two  years  afterwarde,  as  aboye 
mentioned.  Towards  the  close  of  the  sixteenth  century,  to  quiet 
the  apprehensions  which  existed  throu^out  the  country  by  the 
ravages  of  the  plague,  the  English  government  commenced  the 
weekly  publication  of  "  The  Bills  of  Mortality,"  aad  from  16(^  to 
the  present  time  they  have,  been  issued  regularly.  Their  publica- 
tion excited  attention  to  the  subject  of  life  and  mortality,  and  early 
in  the  seventeenth  century  John  Graunt  published  a  work  entitled 
J^atural  and  FoUHcal  Observations  on  ike  BilU  of  MortaUty,  which 
has  been  considered  as  the  first  step  made  in  the  collection  of  the 
mathematical  data  upon  which  the  theory  of  life  insurance  is 
founded. 

Ills  contemporary.  Sir  William  Petty,  in  his  numerous  publica- 
tions, aided  also  in  calling  attention  to  auly'eots  of  politioal  and 
social  arithmetic,  and  in  1693,  Dr.  Ilalley,  the  astronomer  royal, 
published  the  Breslau  Table  of  Mortality,  This  was  a  table  of  the 
probabilities  of  life  made  up  from  the  register  of  the  deaths  kept 
at  Breslau,  in  Silesia.  This  table  was  published  m  the  PkiloBophioal 
Transactions  for  1693,  and  being  thus  in  a  measure  learnedly 
buried,  did  not  excite  the  attention  of  the  conunen^ial  circles  which 
it  might  have  done  had  it  been  made  more  accessible. 

Mr.  Ilendriks,  a  writer  on  life  insurance  of  wdl-deserved  repu- 
tation, speaks  of  these  tables  thus:  "Dr.  Halley •  was  the  diseov- 
erer  and  scientific  arranger  of  what  aF0  termed  hf&  tables  in  the 
full  and  highly  important  modem  acceptation  of  the  term,  and  in 
Ilia  paper  (an  estimate  of  the  degrees  of  the  mortality  of  mankind, 
etc.)  he  taught  the  world,  the  best  initiatory  and  theoretical  form 
for  the  computation  of  life  annuities  and  of  survivorships,  from 
and  to  given  ages." 

From  this  time  the  literature  of  life  insurance  increased  steadily, 
and  suggests  that  the  practical  application  of  the  theories  enunci- 
ated was  more  general  than  it  really  was.  But  the  religious  and 
superstitious  objections  to  what  was  supposed  to  be  a  system  of 
fiipeculation  upon  death,  stood  so  strongly  in  its  way  that  it  made 
but  very  slow  advance.  In  1681  an  ordinance  was  issued  in 
France  forbidding  it ;  and  in  other  parts  of  the  continent  the  same 
legislation  created  a  prejudice  against  it,  which  has  prevented 
its  acceptance  until  quite  within  this  century. 

In  England,  the  data  for  mathematical  accuracy  in  life  insurance 
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legitimate  and  salb  m  attj-^  iAhU)  iqpccarainii  entirely  removed 
from  it,  and  its  operations  •redoeod  to-,  tlie  basis  of  mathematical 
certainty. 

Among  the  numerons  companies  of  the  United  States  which 
liLivc  deservedly  seCared  public,  confidinice,  the  J^hoenix  Mutnal 
Life  Insurance  Company,  of  HaHford,  Cow.j  has  teen  selected  for 
mention  here  as  the  representative  company  for  its  reliability  and  its 
Buccessfnl  career.  With  its  assets  amounting  to  seven  millions  of 
dollars,  its  management  still  recognises  the  importance  of  prudence 
and  economy  in  the  performance  of  their  duties,  and  avoiding 
injudicious  expenditure,  have  recently  renewed  the  leasili  of  fbdEr* 
modest  but  suitable  offices  for  another  term  of  ten  years. 

The  practical  result  of  this  theory  of  management  appears  in 
tlie  able  report  of  Mr.  Banies,  the  Insurance  Ooinmissioher  of  the 
State  of  New  York,  for  the  year  1869.  Speaking  of  the  Phoenix, 
ho  says  that,  in  comparison  with  twenty  of  the  leading  companies, 
it  stands  lowest  in  "  the  ratio  of  loss  to  total  income,"  and  occn- 
pics  the  same  position  in  "  the  ratio  of  disbursements  to  total  in- 
come." By  this  course  of  management  the  stability  of  the  Phoenix 
is  assured  and  placed  beyond  all  question.  The  official  statements 
show  that  the  company  has  nearly  one  hundred  and  forty-five  dol- 
lars of  assets  invested  for  every  hundred  dollars  of  liability. 

Aside  from  Uiis  claim  upon  public  confidence,  the  Phoenix  has, 
b}'  the  liberality  of  its  policies,  further  attracted  public  attention. 
Organized  in  1851,  it  has  shown  a  steady  increase  in  its  yearly 
business.  In  1863  it  issued  nine  hundred  and  eighteen  policies. 
This  number  has  risen  by  progressive  yearly  steps,  until,  in 
1869,  it  reached  eigltt  thousand  six  hundred  and  twenty-^hree. 
With  an  income  of  one  hundred  and  eighteen  thousand  eight 
hundred  and  twenty  dollars  in  1863,  its  income  in  1869  reached 
the  total  of  two  millions  four  hundred  and  thirty-two  thousand 
nine  hundred  and  seventy-nine  dollars,  a  result  which  will  com- 
pare most  favorably  with  that  of  any  other  company,  while  it 
must  be  remembered  that  the  judicious  investment  of  the  assets 
of  the  company  make  for  the  stability  and  certainty  with  which 
this  duty  is  performed,  even  a  more  favorable  statement  than 
this. 
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flbould  be  taxed.''  No  civilized  people,  however,  pnctically  accepts 
this  view ;  while  our  own  country,  throughout  the  eighty-odd  years 
which  have  transpired  since  the  States  adopted  her  federal  oonstttiH 
tion,  has  never  been  without  a  tarilF  since  her  first  federal  congi'ess 
had  time  to  make  one.  Direct  taxes  have  from  time  to  time  been 
imposed,  always  under  the  pressure  of  great  financial  necessities, 
and  always  to  supplement,  not  supersede,  her  tarifEl  No  party,  no 
clique,  as  represented  in  Congress,  has  proposed  the  abrogation  of  all 
duties  on  imports,  and  a  reliance  on  direct  taxation  for  the  mainte« 
nance  of  the  federal  government  and  the  satisfaction  of  its  liabilities. 
On  the  other  hand,  direct  taxes  levied  in  its  behalf  have  always 
been  exceptionally  odious,  and  repealed,  so  soon  as  it  was  deemed 
practicable,  to  raise  the  sum  required  by  tariff  alone. 

Nor  has  any  Congress  ever  enacted  an  undiscrimincUing  tariff  — • 
that  is,  one  which  taxed  equally  each  and  every  article  imported* 
Protection  (so  called)  and  free  trade  have  by  turns  prevailed ;  but, 
so  far  fi*om  enacting  a  uniform  impost,  the  anti-protective  tariff 
framed  under  the  guidance  of  Robert  J.  Walker,  in  1846,  admitted 
certain  articles  free,  and  taxed  others  from  twenty  to  one  hundred 
per  cenL  By  no  vote  within  my  recollection  has  any  considerable 
party  or  section  in  Congress  ever  committed  itself  to  the  taxation 
of  all  imports  alike. 

But,  while  all  fevor  discrimination,  they  differ  widely  as  to  the 
objects  which  discrimination  should  contemplate.  General  Washing- 
ton, in  one  of  his  messages  as  President,  urged  that  the  home  pro- 
duction of  staples  of  prime  necessity  in  time  of  war  should  be 
sought ;  and  he  instanced  iron  and  gunpowder  as  articles  for  which 
we  ought  not  to  be  dependent  on  foreign  nations,  whence  our  sup- 
plies would  naturally  fail  or  become  precarious  whenever  we  should 
be  involved  in  hostilities  with  any  great  naval  power.  President 
Madison,  in  one  of  his  messages,  thoughtfully  suggests  that,  though 
we  might  procure  certain  articles  more  cheaply  from  abroad  so  long 
as  peace  facilitated  their  importation,  yet,  whenever  war  should 
intervene,  we  might  be  subjected,  by  such  dependence,  to  exactions 
which  would  speedily  outweigh  our  entire  previous  saving  by 
importation  instead  of  home  production,  —  a  truth  of  which  the 
Southern  confederates  realized  the  full  force  in  our  late  civil  war. 
Had  they  paid  millions  to  build  up  manufactures  and  mining  within 
their  borders  during  the  preceding  decade,  they  would  have  saved 
them  many  times  over  in  the  reduced  cost  and  more  ample  supply 
of  their  products  during  that  arduous  struggle. 
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A  popular  but  fallacious  suggestion  would  have  duties  levied 
mainly  on  luxuries,  leaving  necessaries  fi-ee.  Luxuries  are  usually 
of  exceptional  cost  in  proportion  to  their  bulk^  so  as  to  be  smug- 
gled over  a  border  with  especial  facility.  Laces,  gems,  etc  are 
luxuries ;  but  to  levy  liigh  duties  on  these  is  to  incite  the  cupid- 
ity  of  smugglers  and  often  tempt  to  tlieir  clandestine  introductioD 
concealed  in  false-bottomed  trunks,  ladies'  dresses,  etc^  etc.  Like 
the  singing  crow  in  the  fable,  in  reaching  after  too  much,  those 
who  would  tax  luxuries  exceptionally  invoke  the  risk  of  getting 

nothing. 

The  most  vehement  condemnors  of  protection  all  but  uniformly 
vote  in  Congress  to  repeal  all  duties  levied  on  coal,  salt,  wool,  pig- 
iron,  etc.  Of  course  this  involves  the  raising  of  larger  sums  from 
articles  left  subject  to  tariff  taxation ;  since,  if  A.  imports  salt  or 
coal  free,  B.,  who  imports  tea  or  sugar,  or  C,  who  imports  something 
else,  must  pay  more  into  the  treasury  than  would  otherwise  be  re- 
quired of  him. 

^'  But  why  would  you  impose  higher  duties  on  manufactures  than 
on  other  articles  imported  ?  " 

General  Jackson's  answer  *  in  substance  was,  —  in  order  to  create 
near  and  sure  markets  for  the  products  of  agriculture,     "  Withdraw 
(says  he)  six  hundred  thousand  of  our  people  from  agriculture  to 
employ  them  in  manufactures,  and  you  give  to  our  fiurmers  a  laiger 
and  better  market  than  all  Europe  now  affords  them."     This  view 
was  substantially  that  of  Henry  Clay,  A.  J.  Dallas,  Hezekiah  Niles, 
Walter  Forward,  R.  C.  Mallary,  and  the  great  body  of  those  who 
guided  the  public  mind  out  of  the  anarchy  which  seemed  to  prevail 
after  the  peace  of  1815  to  the  assured  and  decisive  triumph  of  pro- 
tection in  the  enactment  of  the  tariffs  of  1824  and  1828*    By  the 
votes  of  States  and  communities  preponderantly  and  oft;en  exdosively 
gi'ain-growing,  in  contradistinction  to  those  either  cotton-plantii^ 
or  commercial,  were  these  tariffs  demanded  and  sustained.    Had  it 
been  known  in  1832  that  General  Jackson  was  about  to  desert,  at 
the  dictation  of  the  slaveholding  interest,  the  protectionists  with 
whom  he  had  hitherto  affiliated,  and  to  whom  he  still  protested  hu 
identity  of  conviction  and  purpose  with  theirs,  his  re-election  by  the 
overwhelming  vote  of  Pennsylvania  and  other  States  devoted  U> 
protection  would  have  at  least  been  doubtftil.     But,  like  too  miny 
a  successftd  wooer,  he  gave  his  vows  to  one  love  and  his  hand  to 
another. 

•  Letter  to  Dr.  Coleman,  1824. 
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Manufactures  in  this  coontry  stand  in  exceptional  need  of  protec- 
tion because :  — 

I.  Tliey  embociy  large  values  in  small  bulk,  and  are  thus  cheaply 
transferred  from  one  country  or  hemisphere  to  another,  A  ton  of 
Indian  com  shipped  from  Iowa  to  England  pays  twice  as  much  to 
the  transporters  as  to  the  producer,  while  a  ton  of  broadcloth  or  of 
silks  may  be  sent  from  Europe  to  Iowa  for  less  than  five  per  cent 
of  its  value.  In  other  words : — the  producer  of  com  in  Iowa  must 
sell  it  there  for  a  third  of  its  cost  to  the  consumer  in  England,  who 
can  nevertheless  obtain  at  his  mill  seven-eighths  of  the  price  at 
which  (but  for  our  tariff)  his  doth  could  be  delivered  in  Iowa. 
Hence,  nations  that  export  grain  and  buy  their  fabrics  of  distant 
communities  are  always  poor  and  in  debt.  They  are  forced,  by  the 
inexorable  laws  of  trade,  to  sell  their  surplus  products  for  less  than 
half  their  average  value  throughout  the  world, 

II.  Cheap  labor  in  old  and  densely  peopled  countries,  as  compared 
with  its  cost  in  new  and  thinly  settled  regions,  is  inevitable ;  and 
this  gives  the  former  a  great  advantage  in  the  production  and  sale 
of  manufactures.  The  latter,  having  an  abundance  of  cheap  and 
fertile  land,  may  produce  bread  and  meat  cheaper,  but  not  wares 
and  fabrics.  And,  other  things  being  equal,  the  cheaper  skilled  labor 
will  underwork  and  supplant  those  manufacturing  industries  which 
employ  the  dearer.  The  heavier  weight  in  equal  scales  causes  the 
lighter  to  kick  the  beam. 

III.  Manufacturers,  in  our  day,  require  large  aggregatioifs  of 
capita],  machinery,  experience,  and  skill.  Nearly  all  of  them  are 
cheapened  by  inventions  still  under  patent,  constantly  re-enforced 
and  supei-seded  by  newer  as  the  old  become  common  property.  No 
one  can  profitably  make  pins  (for  instance)  by  the  aid  of  thirty- 
nine  inventions  which  have,  by  the  lapse  of  time,  ceased  to  belong 
to  the  inventor  or  his  assigns,  while  some  one  else  owns  and  uses  a 
foitieth  invention  no  better  than  any  of  the  thirty-nine,  but  still 
rendering  the  product  cheaper  or  more  perfect  than  it  otherwise  could 
be  made.  And,  beside,  a  house  which,  for  two  or  three  generations, 
has  supplied  purchasers  with  a  good  article,  has  an  immense  advan- 
tage over  one  which  still  has  its  reputation  to  achieve.  I  confidently 
believe  (for  instance)  that  as  good  steel  is  now  made  in  this  country 
as  in  Europe ;  but  I  know  that  it  cannot  be  sold  so  readily  nor  for 
sp  high  a  price  as  the  best  European  steel.  Whoever  makes  files,  or 
ploughs,  or  axes,  or  cutlery,  naturally  says,  ^I  hope  the  Ameri(*.an  steel 
will  prove  of  prime  quality  \  but  I  know  the  best  British  steel  will 
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hundrecl  wooUen-&ctories  are  nov  nuuung  ui  onr  Western  States, 
while  the  gigantic  funiaoe-fires  irradiating  the  midnighta  of  Cleve- 
land, St.  Louia,  Chioflgo,  Detroit,  and  Milwaokee^  are  steadily  con- 
verting tlie  oroB  of  Lake  Superior,  and  lUmois,  uid  Wisconsin  into 
pig-iron,  and  theuoe  into  bars  and  steel  nils.  If  onr  thcorigts  will 
but  let  us  alunc,  we  shall  go  on  extending  and  periecting  our  produc- 
tion of  metals,  wares,  and  &bric8,  until  it  will  be  beyond  the  reach 
of  competition. 

"Then  you  admit  that  we  pay  more  for  home-made  than  we 
would  or  need  pay  for  foreign  mannfiiCtureB  ?  " 

No,  I  do  not.  On  the  contrary,  I  firmly  believe  that  we  obtain 
them  £ir  cheaper,  in  the  average,  of  our  own  producers  under  pn>. 
tection,  than  we  oould  of  their  foreign  rivala  under  free  trade.  The 
fnoney  price  of  the  latter  might  be  lem ;  but  thmr  cost  in  our  pro- 
ducts would  be  vastly  more.  The  frnita,  vegetables,  hay,  timber, 
fuel,  etc.,  which  our  &nnera  now  advantageously  exchange  for  the 
wares  and  fabrics  they  buy,  would  not  sell  for  half  so  much  —  would 
often  find  no  purchaser  at  all  —  if  we  imported  our  manufactures 
from  European  workshops.  Values  are  not  pomtive,  but  relative ;' 
and  the  fiirmcr  who  now  buys  annually  1 100  worth  of  fabrics,  and 
pays  for  them  by  the  sale  of  choice  apples  at  1 1  per  bushel,  would 
not  be  a  gainer  by  buying  instead  his  febrics  (imported)  for  1 75  and 
selling  his  apples  at  25  cents  per  bushel,  because  of  a  falling  off  of 
customers.  And  this,  to  my  mind,  fairly  illustrates  the  average 
fermer's  loss  and  gsdn  by  protection  as  contrasted  with  free  trade. 

But  enough.  I  have  sought  only  to  indicate  positions,  not  to  ex- 
hanst  discussion.  My  views  on  this  subject  have  been  set  fortJi 
Biore  fully,  and  those  who  care  to  consider  them  may  readily  find 
them.  It  suffices  here  that  I  have  shown  that  protection  is  no  device 
of  manufacturers  to  aggrandize  their  calling  and  increase  their  gains, 
but  a  thoughtful  and  comprehensive  endeavor,  by  the  patriots  and 
statesmen  of  three  generadons,  to  dtvernfy  the  Industry,  enlarge 
the  earnings,  and  increase  the  prosperity  of  the  whole  American 
pe<^le. 
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Some  iriTentions  are  happy  accidents,  others  are  developed  bj 
alow  and  painstaking  diligence.  In  reviewiugthe  history  of  great 
diecoverica  we  sometimes  wonder  by  what  brilliant  cbance  a  great 
idea  occurred  to  the  mind  of  an  obscure  searcher  after  some  bet- 
ter way ;  and  sometimes  we  see  a  series  of  patient  inrestigatore, 
all  fascinated  with  the  importance  of  the  end  to  be  attained,  one 
proposing  to  master  a  difficulty  in  one  way,  another  by  a  diflerent 
method,  each  working  for  years,  and  contributing  his  own  wdt 
cut  square  of  hammered  stone  to  the  shaft,  that  stands  at  last  coof 
plete  and  beautiful.  In  the  latter  way  has  tbe  nw^oUous  art  of 
drawing  by  the  chemical  power  of  sunbeams  emerged  from  dim- 
ness and  shadows,  every  year  since  1810,  growing  clearer  and 
better  defined,  avoiding  errors,  overcoming  faulta,  mastering  otyeo- 
tions,  tlirowing  older  methods  into  the  backgromid,  till  at  laat  it 
has  come  aa  near  to  perfection  as  the  advancement  of  chemical 
science  and  the  keenness  of  human  faculties  will  allow. 

Almost  a  century  ago  chemists  had  observed  that  nitrate  of  sU- 
vor  is  a  substance  tiiat  is  curiounIy  afiected  by  the  snn's  rays,  aitd 
it  had  occurred  to  them  that  somehow  this  property  might  be  used 
in  the  pictorial  art.  Near  the  beginning  of  liiis  century  two  of 
the  ablest  chemists  of  England,  Joaiah  Wedgwood  and  Humphiy 
Davy,  succeeded  in  producing  auB  pictures  by  smearing  a  leather 
surface  with  a  solution  of  oitrate  i^  silver,  Khd  laying  over  it  a 
picture  on  glass.  His  shades  of  the  gltm  picture  would  protect 
the  silvered  surface,  and  the  lights  on  it  would  expose  tbat  siu^ 
&ce  in  such  a  way  that  the  glass  picture  would  be  copied  on  the 
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leather,  bat  with  inverBion  as  to  light  and  shade.  At  this  point 
photography  remained  for  almost  forty  years,  no  substance  or 
treatment  having  been  hit  upon  that  could  dissolve  the  unaltered 
salt  of  silver  and  fix  the  picture. 

Between  1830  and  1840  two  French  chemists  devoted  most  of 
their  time  to  the  mastery  of  the  diflSculties  which  begirt  the  prob- 
lem. These  men  were  Niepce  and  Daguerre.  Niepce  found  out 
a  way  to  coat  a  metal  plate  with  a  thin  film  of  bitumen,  and  ex- 
pose it  for  several  hours  to  the  sun's  rays.  The  actinism  of  the 
rays  would  act  unequally  on  the  bitumen,  according  to  the  lines  on 
the  glass  above  ;  and  after  removing  the  negative,  as  we  now  call, 
it>  he  found  that  certain  essential  oils,  as  that  of  lavender,  would 
develop  the  positive  by  rendering  the  thin  film  of  bitumen  in- 
soluble. 

Daguerre  aimed  at  the  same  results  as  his  brother  chemist,  and 
sought  them  by  means  which  have  since  proved  more  eflfective. 
He  prepared  his  plate  by  exposing  a  polished  silver  surface  to  the 
vapor  of  iodine.  In  this  way  he  obtained  a  sensitiveness  which 
enabled  him  to  use  the  camera,  and  to  obtain  results  by  a  few 
seconds'  exposure.  The  picture  was  developed  with  the  vapor  of 
mercury,  and  fixed  by  the  hyposulphite  of  soda.  It  was  right 
that  the  name  of  Daguerre  should  be  inseparably  connected,  as  it 
has  been,  with  this  art.  He  discovered  the  art  of  developing  la- 
tent photographs  with  vapor  of  mercury,  and  he  hit  upon  a  rare 
and  little  known  combination  of  soda  and  sulphur  as  the  best 
chemical  for  fixing  the  impressions.  The  plates  which  he  used 
were  silver  or  copper,  well  plated.  The  highly-polished  silver 
surface  was  subjected  to  vapor  of  iodine  in  a  dark  chamber,  then 
in  a  camera  exposed  to  the  rays  which  come  from  the  object  to  be 
pictured.  His  mode  of  developing  the  dim  shadow  thus  obtained 
has  been  greatly  improved,  but  his  mode  of  fixation,  or  rendering 
permanent,  has  not  been  greatly  changed  by  forty  years  of  enthusi- 
astic research. 

Now  and  then  we  may  find  one  of  those  weird,  shadowy  pic- 
tures, made  in  1840  and  1841,  when  the  discovery  of  Daguerre 
was  first  presented  to  an  admiring  public.  In  clearness,  force, 
and  brilliancy  they  are  far  beneath  the  splendid  pictures  which 
come  from  the  galleries  of  Gurney,  of  Brady,  of  Salomon,  of 
Kurtz  ;  but  when  held  at  the  proper  angle,  and  in  a  strong  light, 
the  likeness  they  present  is  admirable,  and  when  the  materials 
were  well  handled  there  are  as  yet  no  traces  of  "  decay's  effacing 
fingers." 
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The  daguerreotype  was  very  properly  named -from  the  skilful 
and  persevering  French  chemist,  who,  ranging  through  hundreds 
of  substances  in  his  trials,  at  last  liit  upon  vapor  of  mercury  for 
developing,  and  a  combination  of  soda  and  sulphur  for  fixing,  sun- 
drawings.  But  the  photograph,  as  we  now  have  it,  was  mainly 
an  English  invention.  Six  months  before  Daguerre  published  his 
art,  Fox  Talbot,  an  EngHish  chemist,  in  a  paper  laid  before  the 
Royal  Society,  described  a  sensitive  paper  for  copying  drawings 
or  paintings  by  direct  contact.  The  paper  was  bathed  in  a  solu- 
tion of  chloride  of  sodium,  and  then  in  a  solution  of  nitrate  of  sil- 
ver. Thus  he  obtained  on  paper  a  film  of  chloride  of  silver,  and 
*  the  copying  was  effected  by  placing  the  object,  which  must  be  in 
parts  transparent,  upon  the  sensitive  paper,  and  exposing  it  to  the 
rays  of  the  sun.  In  this  way  Talbot,  as  early  as  1840,  had  made 
a  negative,  that  is,  a  picture  in  which  the  lights  and  shades  were 
inverted,  and  from  this  negative  he  produced  positives  by  fixing 
the  first  impression  and  placing  it  on  another  piece  of  sensitive 
paper.  This  negative  could  be  multiplied  and  the  copies  used  to 
make  other  positives^  and  thus  photographic  printing  was  seen  to 
be  practicable. 

The  next  year,  1841,  Talbot's  constant  experiments  were  suc- 
cessful in  giving  photography  another  grand  advance.     He  pre- 
pared paper  with  iodide  of  silver,  thus  making  it  sensitive  to 
light,  fixed  it  in  the  camera,  threw  an  image  ypop  it  with  a  lens, 
and  then  developed  the  shadow  into  a  picture,  and  fixed  it  with 
the  chemical  that  Daguerre  used  —  the  hyposulphite  of  soda.    Tl^as 
Talbot  made  paper  negatives,  with  which  quite  good  positives 
could  be  printed  ;  but  there  was  an  essential  difficulty  with  them — 
a  want  of  unity  of  structure  and  delicacy  of  lines  inseparable  from 
the  use  of  even  the  best  paper.     Hence,  from  1840  to  1850,  most 
sun  pictures  were  made  upon  silver  plate,  and  were  very  properly 
called  daguerreotypes. 

About  the  year  1851  the  art  of  making  glass  negatives  was  in- 
vented. At  first  albumen  was  used  as  a  film  or  coating  on  plate 
glass,  and  albumen  plates  are  still  used  by  some  artists.  Legraj 
was  the  first  to  suggest  that  collodion  would  make,  a  better  filo 
for  photographic  manipulation  than  albumen.  This  substance  is 
produced  by  dissolving  gun  cotton  in  ether  and  alcohol,  the  alco- 
hol being  a  little  in  excess.  When  the  solution  is  poured  on  • 
plate  of  clean  glass,  it  forms  a  very  thin,  even,  and  transparent 
film,  which  quickly  dries,  and  can  scarcely  be  distinguished  from 


the  8ur&ce  of  the  glasa. beneath^,  The  {date  muvi  be  held  f^t,  fa 
ftDgle  and  looked  at  clo9el7  befojce  one  can  be  sure  tha^  it  has  been 
coated.  This  delicate  coUodioii  surface  can  be  made  sensitive  to 
light  just  like  a  silyer  piat^ ;  an  image  can  be  thrown  upon  it,  it 
may  be  developed  by.  combination  of  iron  with  sulphur  and  with 
nitrate,  and  it  may  be  fix^d  witji  a  combination  of  potash* 
. .  There  are  two  ways,  of  finishing  thiq  collodion  shadow  into,  a 
picture.  It  may  be  deepened  or  intensified,  fixed  and  set  against 
A  dark  background,  when  it  b^c^mes  a  gl^  pos^ve,  sometimes 
.called  a  melanotype  on  apcount.of  its  prey|E^ling  dark  or  shadowy 
tints.  But  the  method  which  i^.Jhr  more  common  proposes  to 
woi^  this  collodion  shadow!:  int^  a  glass  negative  or  type,  from 
which  any  number  of  pictures  mj|y  be  i^kejfi  by  allowing  the  ligiit 
to  shine  through  it  upon  prpper\y  sensitii^ed  Pf^p^r* 

The  perfection  an4  developijaeDt  of  t^is,  collpdion  process  have 
.given  modern  civiliisation.  a  new  and  wonderful  art.  By  it  a  por- 
,trait  can,  in  a  few  seconds^,  be  .thix>wn  upoa,  a  film  on  a  bit  of  plate 
.glass.  After  that  the  sitter  may  go  his  way }  l^e  may  travel  to  the 
ends  of  the  earth,  he  may  Ml  in  battle  ;  his  true  and  very  likeness, 
more  like  him  than  the  most  gifted  artist  in  the  worl4  could  paint 
him,  can  be  fixed  upon  the  glass;. the  glass  mi^  be  used  as  a  type 
,by  which  sunlight  will  stamp  ten  thousand  ipil^s  upon  paper,  and 
at  a  cost  of  from  two  to  five  cents  the  picture,  eta  be  transferr^ed 
to  the  pockets  or  the  albums  of  ipimons. 

,'  Within  twenty  years,  since  collodion  came  .1(p  be  a  prominent 
^phemical  in  photography,  there  .have,  of  ,c(^)irse,  been,  a  thousand 
delicate  and  strictly  chemical  improvements  in,  every  step  of  the 
process.  The  quality  of  the  coating  material  has  been  carefully 
studied,  and  artists  have  discovered  ji^t  the  right  combinations 
of  gun  cottoD,  alcohol,  and  ether  to  use. ,  The  best  mode  of  making 
this  film  sensitive,  the  best  material  for  developing  the  sh^ows 
when  thrown  upon  it,  the  manipulation  best  adapted  to  remove  de- 
fects in  the  impression,  the  bath  tjiat  will  s^t  the  lines,  and  more 
than  all,  the  most  improved  and. skilful  handling  of  the  glass  as  a 
type  to  print  with,  and  the  various  modes  of  toning,  softening,  in- 
tensifying, and  fixing  the  pictures  thrown  from  the  glass  to  the 
paper,  have  been  studied  with  persistent  enthusiasm.  Each  noted 
gallery  has  its  little  secrets  of  the  dark  room.  Some  artists  ex- 
cel in  the  treatment  of  their  sitters  in  securing  an  easy  pose,  in 
getting  a  natural  expression,  in.  throwing  just  the  right  light, 
enough  and  not  too  much,  upon  this  or  that  feature  or  limb. 
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Others,  again,  surpass  in  the  chemical  branch  of  the  art ;  they 
know  just  how  to  manage  the  silver  bath,  just  how  many  grains 
of  protosulphate  of  iron  to  use,  and  exactly  how  the  hyposulphite 
of  soda  is  to  be  applied  as  a  fixing  solution. 

It  is  not  usual  to  find  the  grace  and  judgment  of  the  artist  com- 
bined with  the  nice  knowledge  and  careful  manipulation  of  tlie 
chemist.  Most  galleries  have,  therefore,  one  or  more  who  devote 
themselves  wholly  to  the  study  of  light  and  shade,  posture,  ex- 
pression, and  the  mysteries  of  actinism,  while  the  arts,  and  nice- 
ties, and  strange  names  of  the  dark  room  are  given  over  to  a 
chemist.  In  large  cities  the  business  of  photography  is  dividing 
at  this  point  into  separate  establishments.  In  one  gallery  nothing 
is  done  but  to  make  the  best  possible  negatives.  The  glass  plates 
are  taken  to  a  photographic  printer,  who  knows  little  or  nothing 
of  the  camera,  but  gains  by  long  practice  and  exquisite  judgment 
in  the  matter  of  actinism,  of  the  lightness  and  the  depths  of  dif- 
ferent negatives,  and  the  various  and  strange  chemicals  that  are  to 
compose  the  solutions  in  which  the  paper  takes  its  successive 
baths. 

To  give  all  the  minute  arts  and  expedients  by  which  a  first-class 
picture  is  produced  would  be  to  prepare  a  manual  for  the  photo- 
graphic operator ;  but  the  general  reader  may  be  interested  in  a 
description  of  the  chief  steps  in  the  interesting  and  complicated 
process.     To  produce  a  negative,  the  essential  things  are  a  camera, 
a  dark  closet,  a  bottle  of  collodion,  a  plate  of  clear  glass,  a  solu- 
tion of  nitrate  of  silver,  a  bottle  of  developing  solution,  made 
mostly  of  sulphate  of  iron  with  a  little  nitric  acid,  a  bottle  of  fix- 
ing solution,  made  by  dissolving  Gve  ounces  of  hyposulphite  of 
soda  in  five  ounces  of  water.     Shallow  dishes,  like  a  soup  plate, 
will  be  needed,  and  a  plenty  of  clear  water.     The  person  or  arti- 
cle to  be  photographed  is  placed  directly  before  the  camera,  and 
this  is  moved  back  and  forth  till  the  inverted  image  rests  in  the 
camera  just  as  the  artist  would   have  it  look  on  his  glass.    Uc 
goes  now  into  his  closet,  and  wiping  his  glass  clean,  pours  about 
a  spoonful  of  collodion  on  it,  and  tips  it  in  different  directions  till 
the  delicate  gum  has  flowed  over  the  whole  surface.     Before  the 
collodion  dries,  the  plate  is  plunged  gently  into  a  bath  of  nitrate 
of  silver,  where  it  is  moved  backward  and  forward  till  the  surfiicc 
has   a  clear,  creamy  film  all   over   it.     It  is  drained   for  a  mo- 
ment, and  placed  in  the  dark  frame,  which  is  at  once  set  into  the 
camera,  and  the  tube  and  the  sitter  adjusted  as  before.     Now  the 
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cap  of  the  camera  is  removed,  and  the  image  is  thrown  upon  the 
plate  in  a  space  of  time  that  constantly  varies.  Perhaps  thirty 
seconds  is  about  the  average  time  of  the  exposure  of  a  properly 
prepared  plate.  The  plate  is  at  once  removed  to  liie  closet.  The 
artist  takes  it  by  one  comeri  collodion  side  up,  and  pours  about 
an  ounce  of  the  developing  fluid  upon  the  surfiEtce,  and  flows  it 
back  and  forth,  looking  down  upon  it  and  through  it,  to  watch  the 
coming  out  of  the  picture.  If  it  comes  out  quick,  the  light  placet 
very  light  and  the  dark. quite  heavy,  he  has  burnt  his  plate  — the 
exposure  was  too  long.  If  it  comes  out  vexy  slowly,  and  the  out- 
line is  dim  and  vague,  his  error  was  the  other  way  — he  did  not 
expose  his  plate  long  enough.  The  happy  medium  between  these 
two  is  the  right  time  of  exposure. 

When  this  has  been  hit  upon,  the  image  makes  its  appearance 
steadily  and  gradually,  first  the  high  lights,  as  the  pearly  brow  or 
the  snowy  linen,  next  the  light  shades,  and  finally  liie  shadows. 
When  all  the  details  come  out  well,  pour  the  developer  off, 
wash  the  plate,  and  examine  it  in  clear  light.  As  it  is  a  negative, 
the  whites  will  be  dark  in  liie  glass,  and  the  parts  that  will  print 
dark  show  nearly  transparent.  If  the  whole  picture  is  full  of 
gradations  and  half  tones,  with  no  parts  quite  opaque,  and  the 
dark  parts  clear,  the  artist  has  a  good  negative,  and  he  may  pour 
the  hyposulphite  of  soda  over  it  to  set  everything  just  as  it  is. 
In  some  cases  a  solution  made  up  mostly  of  pyrogaUic,  with  a  lit- 
tle citric  acid,  is  poured  over  the  negative  before  it  is  set.  This 
has  the  efifect  of  intensifying  the  picture,  making  the  whites 
whiter  and  the  darks  darker ;  but  the  acid  is  an  application  to  be 
made  with  much  caution,  as  good  judgment  and  a  happy  bit  in  the 
time  of  sitting  will  fender  the  acid  process  unnecessary.  The 
soda  used  for  fixing  must  be  carefully  washed  away,  and  the  nega- 
tive is  done. 

The  next  stage  in  the  process  is  printing  firom  this  negative. 
For  this  purpose  sensitized  paper  is  used,  prepared  as  follows  : 
A  sheet  of  clear,  strong  linen  paper  is  dipped  in  a  solution  of 
iodide  of  potassium,  mixed  with  a  little  sugar  of  milk.  When  it 
has  been  washed  and  dried,  it  is  dipped  in  a  solution  of  nitrate  of 
silver,  to  which  a  little  acetic  add  has  been  added.  This  gives  a 
film  of  iodide  of  silver,  and  if  exposed  to  the  light  it  would  turn 
dark.  It  is,  therefore,  made  sensitive  in  a  dark  chamber,  and  kept 
in  close  boxes  till  ready  for  use.  The  negative  is  carefully  laid 
over  a  sheet  of  this  sensitized  piqperi  and  the  firame  that  clasps 
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both  18  laid  in  the  sun.  Much  judgment  is  required  in  knowing 
just  how  long  a  negative  should  be  exposed.  Much  depends  on 
the  character  of  the  negative,  and  still  more  on  the  actinic  quality 
of  the  rays,  for  this  is  an  element  which  varies  every  day,  and 
each  hour  in  the  day.  When  the  paper  has  been  under  the  nega- 
tive long  enough,  throw  it  into  a  vessel  of  water,  and  move  it 
considerably.  When  the  nitrate  has  been  washed  away  in  pure 
water  and  a  weak  brine,  the  paper  goes  into  the  toning  bath. 
This  is  a  solution  of  chloride  of  gold,  with  a  Kttle  alcohol  and  a 
little  soda  added.  Then  it  passes  into  the  fixing  solution,  which 
is  the  same  as  was  used  for  fixing  the  negative.  When  dry,  the 
picture  is  done.  It  only  remains  to  paste  it  on  some  firm  back- 
ground, trim,  and  set  in  its  frame,  or  attach  to  the  card-board.  A 
few  subtleties  and  refinements  have  been  omitted  in  this  account, 
but  in  substantially  the  way  described  nineteen  twentieths  of  the 
photographic  business  of  this  country  is  conducted. 

As  an  industry,  photography  has  grown  to  proportions  that  sur- 
prise. The  best  indication  of  the  immense  extent  to  which  pic- 
tures are  taken  is  found  in  the  quantity  of  prepared  or  albumenized 
paper  required.  There  are  but  two  mills  in  the  world  where  this 
is  made,  one  in  Germany  and  the  other  in  France,  the  finest  and 
purest  of  linen  being  used,  and  every  part  of  the  process  is  care- 
fully watched,  as  the  least  metallic  substance  in  the  pulp  would 
render  the  paper  wholly  unfit  for  photographers.  There  are  four 
hundred  and  eighty  sheets  in  a  ream,  and  each  sheet,  as  consumed 
by  the  artists,  makes  probably  thirty  pictures ;  that  is,  fourteen 
thousand  four  hundred  photographs  are  made  from  a  ream.  We 
import  thirty-five  hundred  of  these  reams  annually.  This  indicates 
the  amazing  number  of  fifty  millions  and  four  hundred  thousand 
photographs  made  every  year. 

Besides  photographs  there  are  ferrotypes,  made  by  throwing  a  pic- 
ture on  a  surface  of  tin.     This  is  the  cheapest  form  of  picture,  and 
great  numbers  of  them  are  taken,  nearly  every  large  town  having 
one  or  more  cheap  galleries,  where  "  six  pictures  for  a  quarter  o! 
a  dollar  "  draw  the  million. 

There  are  about  Rve  thousand  two  hundred  and  fifty  persons  in 
the  United  States  who  follow  photography  as  a  business,  and  the 
leading  house  in  this  country  in  photographic  materials  estimateB 
that  each  gallery  or  operator  consumes  two  hundred  dollars'  worth 
of  chemicals  and  paper  annually.  To  obtain  a  cheap  outfit  ^^r 
making  cards  of  the  usual  size,  one  requires  an  outlay  of  soia® 
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two  hundred  or  two  hundred  and  Sttj  dollars.  The  great  galleries 
of  the  metropolis,  where  Bometimea  eighty  or  a  htindred  firet-clasa 
picturee  are  made  in  a  day,  have  expended  at  least  three  thonsand 
dollars  in  their  chemical  and  mechanical  outfit,  and,  including  the 
dark  room,  the  drapery,  and  the  various  devices  for  regulating  the 
light,  the  outlay  for  equipping  a  first-class  gallery  is  not  less  than 
ten  thousand  dollars. 

The  extent  to  which  enn-drawing  has  been  applied  as  a  substi* 
tute  for  printing,  and  for  hand-drawing  for  wood-cutters,  tbou^ 
interesting  and  full  of  hope  for  the  future,  will  hardly  entitle  these 
experiments  to  a  rank  among  the  great  industries. 

In  both  branches  of  this  marvelloas  art,  the  artistic  and  the 
chemical,  there  is  encouragement  for  the  most  zealous  and  hopeful 
laborer.  Wonderful  advances  have  been  made  in  the  skill  with 
which  lights  are  managed,  with  which  the  actinic  power  of  light 
has  been  mastered  and  made  subservient  to  art.  Several  enthnsi- 
asts  on  both  sides  of  the  ocean  are  making  nice  experiments  in 
the  hope  of  solving  that  most  difficult  problem  in  the  art,  that  of 
reproducing  tints  as  well  as  forms,  securing  a  photography  of 
natural  colors,  as  well  as  an  accurate  transcript  of  figure  and  ex- 
pression. By  using  bromide,  as  well  as  iodide  of  silver,  great 
delicacy  and  sensitivenesB  of  surface  are  obtained,  so  that  we  may 
espect  to  see,  not  merely  the  fixed  and  standard  expression,  but 
the  flitting  and  evanescent  shades  of  character,  reproduced.  Tn 
this  way  this  curious  art  promises  to  give  us  individual  history 
in  a  series  of  sketches,  following  the  person  with  the  accuracy  of 
nature,  and  furnishing  us,  not  one  picture  of  a  friend,  but  a  hundred 
tracing  him 

"  From  grate  to  gay,  from  lirelj  to  lercre." 


A   NEW   METHOD   OP   TRANSPORTATION. 


BBSETOFOBS  UBSD.  —  fHK  WBW  ntHCITlX  AXV 
tAD  BED  OR  TBACK.  —  MODB  OF  OPBSATHIO  TBI 
■PHKRU.  —  RATE    Or   SPKU).  ^ 


COST  0»  COKBTRUCTIOK.  - 

Although  this  new  method  of  transportation  is  not  as  yet  prac> 
tically  in  operation,  and  cannot,  therefore,  be  strictly  classed  as  a 
great  induBtr;,  yet  it  has  been  thought  advisable  to  introduce  a 
notice  of  it  in  this  work.  As  yet  it  is  only  in  the  theoretical  stage 
of  development ;  but  the  advantages  it  offers  are  so  manifest  that 
we  feel  confident  our  readers  will  be  pleased  to  know  the  means 
which  it  proposes  for  a  cheaper  and  swifter  circulation  of  the  prod- 
ucts of  industry  than  is  at  present  in  use,  and  we  feel  that  its 
introductioD  here  is  strictly  in  conformity  with  the  design  which 
has  presided  over  the  preparation  of  this  volume.  The  notice  we 
give  of  it  is  prepared  from  the  statement  of  its  method,  written  by 
its  inventor,  Mr.  Albert  Brisbane,  of  New  York  city. 

General  Views, 
The  great  advantages  of  rapid  and  cheap  transportation  are  bo 
well  understood  at  the  present  day  that  it  is  unnecessary  to  explain 
the  importance  of  an  invention  which  proposes  to  transport  tlie 
mails  and  products  of  the  country  —  ite  grains,  fruits,  meats,  cot- 
ton, highwines,  oils,  minerals,  coal,  and  merchandise  generally  — 
to  and  from  all  parts  of  it  in  a  few  honn,  instead  of  days,  and  at 
a  cost  far  less  than  by  means  of  raOroada.  It  will  at  once  be  ad- 
mitted that  such  an  invention,  if  practicable,  will  be  of  incalculable 
benefit,  and  will  inaugurate  a  new  era  in  the  industrial  and  coio- 
mercitd  interests  of  the  world. 

Methods  HEiteropoBB  vssa. 
If  we  ascend  to  primitive  historical  times,  and  examine  &6 
methods  of  ttaoeporUtiiinv  'v]\ac\i  liave  beeu  osed,  we  shall  6iii 
CUD 
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that  but  two  distinct  methods  have  been  employed.  In  the  earlier 
times  animals,  tamed  and  brought  under  subjection,  were  used  as 
carriers.  The  horse,  ass,  ox,  camel,  dromedary,  and  elephant, 
were  the  animals  domesticated  and  used  for  that  purpose. 

The  first  device,  to  effect  transportation  by  mechanical  means, 
was  the  wheel.  At  first  rude  carts  with  two  wheels  were  con- 
structed ;  and  these  simple  vehicles  were  drawn,  by  the  animals 
already  tamed,  on  the  natural  surface  of  the  earth,  which  was 
the  primitive  and  simple  road-bed  to  which  man  resorted.  Next 
wagons  with  four  wheels  were  devised,  and  artificial  roads  were 
made  by  levelling  and  grading.  Then  springs  were  invented  —  an 
improvement  which  was  unknown  to  the  Greeks  and  Romans.  At 
length  the  railroad  system  was  invented,  substituting  an  iron  track 
or  road-bed,  level  and  straight,  in  the  place  of  the  old  road-bed  of 
earth  or  hammered  stone,  and  the  locomotive  in  the  place  of  the 
horse.  The  railroad  is  the  full  and  complete  development  of  the 
system  that  employs  the  wheel  and  axle  principle  ;  it  unites  all  the 
conditions  for  rendering  it  the  most  efficient  and  practicable,  and 
completes  the  series  of  improvementa  possible  in  this  direction. 

The  New  Principle  and  its  Method. 

The  invention  that  has  now  been  made  introduces  a  new  princi- 
ple, and  with  it  a  new  system,  fundamentally  different  from  the 
old.  It  starts  from  the  full  development  and  completion  of  the 
old,  and  introduces  something  entirely  new  in  its  place. 

The  new  means  or  instrument  of  locomotion  which  the  invention 
employs  is  the  sphere,  an  instrument  which  it  substitutes  in  place 
of  the  wheel.  The  sphere  is  the  simplest  and  the  true  form  of  a 
vehicle  of  motion.  It  revolves  upon  its  periphery  without  friction, 
is  moved  with  the  least  power,  and  permits  the  highest  rate  of 
speed  attainable  by  any  form  of  ponderable  or  material  body. 
Nature,  in  all  her  departments  in  which  she  requires  high  velocity, 
employs  the  sphere  as  the  form  best  adapted  to  rapid  and  unvary- 
ing motion,  as  is  exemplified  in  all  her  works,  from  the  planet, 
which  is  a  spherical  body,  rotating  on  an  imaginary  axis,  to  the 
falling  drop  of  rain,  which  assumes  the  spherical  form  in  passing 
rapidly  through  free  space. 

To  adapt  the  sphere  to  the  purpose  of  transportation,  it  is  made 
hollow,  and  the  load  to  be  carried  is  placed  inside.  Thus  hollow 
spheres  or  globes,  carrying  their  loads  inside,  are  the  vehicles  used 
under  the  new  system.     They  may  be  of  any  size,  from  two  feet 
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to  ten  in  diameter.  They  woald  be  made  of  metal,  —  tbin  cast- 
steel  shells  for  the  smaller  sizes,  and  boiler  iron  for  tlie  larger 
BizeSx — turned  in  a  lathe  with  precision,  so  as  to  roll  evenly  and 
smoothly.  They  would  be  provided  with  apertures,  or  "  man- 
holes "  (with  covers  made  to  screw  in,  so  as  to  form  a  part  of  the 
surface),  through  which  Mtey  could  be  loaded  and  discharged  easily 
and  readily. 


PACKING  A  SPHERE. 


The  New  Road-bed  or  Track. 


The  properties  of  the  pneumatic  tube  lit  it  perfectly  for  the  new 
vehicle  of  motion.  It  will  furnish  the  vehicle,  first,  a  road-bed 
that  is  even,  smooth,  and  solid  ;  second,  entirely  free  from  dirt  and 
'  dust,  or  other  obstructions,  and  protected  against  the  disturbing 
action  of  the  wind,  rain,  and  snow ;  and  third,  a  passage-way  in 
which  the  spheres,  moving  with  the  current  of  air,  will  not  be  im- 
peded in  their  course  by  the  resiataoce  of  the  atmosphere.  The 
tubes  will  be  constructed  a  very  little  larger  than  the  spheres,  to 
^low  them  a  fi«o  passage.  A  metallic  rail  or  plate  vrill  be  placed 
ta  a  road-bed  on  the  bottom  of  the  tube,  of  a  suitable  width.  Bud 
eligbtly  ooDCsre ,  to  ft&a^l  \\i  to  \^  ^cm-Tcut;  of  the  sphere. 
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From  these  explanatioiis  it  will  be  eeen  that  the  iarentioii  con* 
eists  in  employing  hoUow  spheres  or  globes,  with  the  load  to  be 
transported  inside,  operating  in  pneumatic  tabes. 

Lines  of  pneumatic  tubes  can  be  cheaply  and  rapidly  constmct- 
cd  throughout  all  parts  of  the  country.  Straight  lines  should,  as 
far  as  practicable,  be  preserved ;  but  ascents  are  of  but  little  iio- 
portance,  as  the  spheres,  whea  in  rapid  motion,  will  OTercome 


FTUMEWORK  SUPPORTING  THE  TUBE,  WITH  SPHERE  INSIDE. 

steep  grades.  The  tubes  may  be  placed  under  or  over  ground, 
but  better  over,  raised  some  fifteen  feet  in  the  air,  boA  supported 
on  posts  or  piers.  Wood  is  the  beet  material  with  which  to  con- 
stnict  the  tubes ;  it  would  not  expand  and  contract  with  the  heat 
and  cold,  like  iron,  while  itwoald  be  far  cheaper.  Narrow  planks, 
tongued  and  grooved,  properly  seasoned  and  saturated  with  oil  or 
coal-tar,  would  furnish  the  best  kind  of  material.  By  a  systeui  of 
way-statJons  and  relays  of  power  at  proper  distancea,  the  lines  of 
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tubes  can  be  made  to  connect  the  towns  and  cities  of  the  entire 
country,  effecting  transportation  rapidly  and  cheaply  to  and  from 
all  parts  of  it. 

Mods  of  Operating  the  New  Method. 

Let  us  imagine  a  line,  one  hundred  miles  in  length,  constructed 
between  two  cities.  When  the  spheres  are  to  be  forwarded,  the 
mouth  of  the  tube,  at  the  end  from  which  they  are  to  be  sent,  is 
closed,  and  the  air  exhausted  finr  a  short  time  from  the  other  end,  and 
at  way-stations,  if  necessary,  by  air-pumps  worked  by  steam.  As 
soon  as  a  sufficient  quantity  is  exhausted  to  cause  a  current  to  set 
in,  the  mouth  at  the  closed  end  is  opened,  and  the  spheres  are  rolled 
in  at  short  intervals,  the  exhausting  process  being  kept  up  in  the 
mean  time.  The  current  of  air  rushing  in  and  striking  the  spheres 
will  carry  them  rapidly  forward  to  their  destination.  If  they  are 
set  in  motion  by  a  slight  fall  in  the  tube,  or  a  push,  they  will  then 
move  by  the  application  of  very  little  force.  If  necessary,  a  cur- 
rent of  air  can  be  driven  in  upon  them. 

Manner  of  Stopping  the  Sphibbs. 

At  each  station  a  succession  of  brakes,  held  down  by  springs, 
will  be  placed  on  the  top  of  the  tube.  There  may  be  fifty  of  these 
brakes,  if  necessary,  ranged  one  after  the  other  in  close  proximity. 
They  will  be  concave,  so  as  to  clasp  the  sphere,  and  present  a 
large  surface  as  it  strikes  them.  They  will  be  lined  with  leather 
or  gutta  percha  to  prevent  any  abrasion  of  the  surfaces. 

The  strength  of  the  springs  and  the  pressure  they  will  effect 
will  be  proportional  to  the  size  of  the  sphere,  and  the  weight  to  be 
brought  to  bear.  In  addition  to  the  brakes,  the  current  of  air  can 
be  reversed  and  thrown  in,  causing  the  spheres  to  meet  an  elastic 
air-cushion  as  they  arrive  at  their  destination.  When  the  spheres 
are  to  be  stopped,  the  brakes  will  be  put  down,  and  the  spheres, 
striking  them  one  after  the  other,  will  raise  each  in  succession, 
with  more  and  more  difficulty,  until  they  are  brought  to  a  stand. 
Lines  of  telegraphic  wires  will  run  through  the  tubes,  furnishing 
at  every  moment  information  in  relation  to  the  position  of  the 
spheres,  and  transmitting  orders  for  the  regulation  of  their  move- 
ments. 

Care  will  be  taken  to  pack  the  load  in  the  spheres  securely  and 
tightly,  or  in  the  compartments,  if  necessary.  Besides,  centrifugal 
action  and  rotary  motion  will  suffice  to  keep  everything  in  its 
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place,  even  if  not  tightly  packed,  except  at  the  moment  of  depart- 
nre  and  of  arrival.  It  is  to  prevent  shaking  at  these  two  transitional 
points  that  the  proper  packing  of  articles  liable  to  injury  will  be 
requisite.  When  the  spheres  are  once  in  motion,  nothing  inside 
will  move.  The  effect  of  rotary  and  centrifugal  action  is  illus- 
trated in  the  case  of  revolving  cylinders,  in  which  ores  are  rubbed 
and  castings  cleaned.  They  must  revolve  slowly  to  permit  the 
articles  within  to  fall.  A  cylinder  four  feet  in  diameter  can  make 
about  thirty-six  revolutions  in  a  minute,  which  is  equal  to  a  speed 
of  seven  feet  a  second,  or  five  miles  an  hour.  Above  this  rate 
centrifugal  action  begins  to  counterbalance  gravity. 

Bate  of  Speed. 

A  locomotive,  running  alone  and  on  a  good  track,  will  attain  a 
speed  of  one  hundred  miles  an  hour.  If  this  rate  of  speed  is  pos- 
sible with  a  heavy  yehicle,  weighing  thirty  tons  and  running  on 
sixteen  wheels,  and  on  two  separate  rails  that  are  never  laid  ex- 
actly even  and  smooth,  we  may  safely  calculate  foV  the  spheres, 
moving  on  their  smooth  and  even  track,  and  on  a  rolling  surface 
much  less  in  breadth  than  that  of  a  single  whed,  a  speed  of  at 
least  double,  or  two  hundred  miles  an  hour. 

Cost  of  Construction. 

An  intelligent  carpenter  can,  w{th  proper  data,  calculate  the 
cost  per  mile  of  the  tubes.  If  proper  mechanical  facilities  are 
provided  to  construct  the  tubes,  they  can  be  put  together  rapidly 
and  cheaply.  The  spheres  will  not  be  expensive ;  one  of  five  or 
six  feet  diameter,  made  of  cast-steel  half  an  inch  thick,  would  cost 
less  than  a  pair  of  cast-iron  car-wheels,  the  axletrees  and  springs 
and  the  framework  for  holding  them  not  included.  The  land  ought 
to  be  a  light  expense,  as  it  would  be  but  slightly  damaged  by  the 
posts.  A  line  of  tubes,  six  to  eight  feet  diameter,  could  be  con- 
structed for  a  half  or  third  of  what  a  line  of  railroad  costs,  and 
that  in  the  United  States,  where  railroads  are  buHt  cheaply.  Let 
a  single  trial  demonstrate  the  practicability  of  the  method,  and 
the  question  of  expense  will  be  of  no  importance. 

Economy  of  MANAcnEHENT. 

Transportation  will,  under  the  new  method,  be  extremely  simple 
and  economical.  A  train  of  one  hundred  spheres,  once  under  way, 
will  move  on  to  their  destination  without  a  hand  to  touch  them,  or 
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EXTENT   OF  THE   BUSIHBHI. — ITS  PHOBABLB  TCTDBE. 

;  art  of  making  glaee  was  known  at  a  very  early  period  in 
Y  ;  in  fact,  the  discovery  of  this  art  datee  so  fur  back  that 
;ord  of  it  is  lost.  With  the  mummieB  takea  from  the  Egjp. 
)inba,  beads  and  other  omamenta  of  glass,  colored  to  imitate 
us  stones,  have  been  found.  The  date  of  their  manufacture 
be  carried  back  more  than  three   thousand  years.     In  the 

at  Beni-Hassan,  and  in  other  places,  pictorial  representa- 
lave  been  found  of  the  process  of  glass  making,  thus  proving 
iie  Egyptians  were  acquainted  with  this  manu&cture  in  the 
'  Osirtasen  1.,  who  reigned  three  thousand  five  hundred  years 
jid  was  most  probably  a  contemporary  of  Joseph, 
m  the  Egyptians  the  Assyrians  undoubtedly  became  ac- 
£d  with  the  process,  and  the  Jews,  during  their  captivity, 
have  learned  the  art.  Yet,  singularly,  the  only  allusion  to 
,hc  old  Testament  is  a  passage  in  Job  xxviii,  IT,  "the  gold 
be  crystal  cannot  equal  it,"  and  that  this  was  intended  to 
to  glass  is  strongly  questioned  by  good  authorities.  The 
;ian3  were  acquainted  with  many  of  the  arts  of  working  in 
They  could  cut,  grind,  engrave,  and  even  enamel  it.  In 
jias  of  Nineveh,  lenses,  vases,  bottles,  and  various  other 
Is  have  been  found.  It  ia  most  probable,  however,  that  the 
Qggestions  of  glass  making  were  derived  from  the  glazing 

frequently  takes  place  in  baking  pottery,  and  that  by  vari- 
xperiments  they  happened  upon  several  processes  of  its 
acture.     We  know  that  the  ancients  had  not  arrived  at  the 
C889) 
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practical  knowledge  of  the  industries  and  civilization  of  the  East, 
were  the  immediate  cause  of  the  introduction  of  the  manufacture 
of  glass  into  Venice,  where  the  art  was  greatly  improved,  new 
processes  being  invented,  until  the  industry  became  one  of  the 
chief  sources  of  the  wealth  of  the  state.  Venetian  glass  became 
famous  all  over  Europe,  and  to-day  articles  of  this  manufacture 
are  among  the  most  choice  and  valuable  treasures  of  the  various 
art  and  industrial  museums.  During  the  middle  ages,  it  was  quite 
generally  believed  that  a  certain  kind  of  Venetian  glass  had  the 
rare  virtue  of  shivering  to  fragments  when  any  poison  was  intro- 
duced into  a  vessel  made  from  it ;  nor  has  the  tradition  entirely 
died  out  to  this  day. 

This  industry,  during  its  flourishing  period,  was  guarded  most 
jealously  by  the  state ;  the  workmen  were  granted  certain  privi- 
leges, but  were  carefully  guarded  to  prevent  their  carrying  the 
knowledge  of  the  process  into  other  countries,  or  to  sell  the  infor- 
mation to  strangers.  It  was  at  the  Venetian  factories  that  mirrors 
were  first  made  of  glass,  and  soon  replaced  the  use  of  those 
of  polished  metal,  which  had  been  used  by  the  ancients. 
The  financial  importance  of  this  industry,  as  developed  by  the  Ve- 
netians, was  soon  seen  by  the  French,  and  the  government  oflered 
great  inducements  for  its  introduction.  As  early  as  1634  attempts 
were  made  to  manufacture  mirrors,  and  in  1666  workmen  were  ob-' 
tained  from  Venice  for  the  purpose  of  introducing  the  Venetian 
processes.  In  1688  Abraham  Thevart  discovered  the  method  of 
casting  mirror  plates,  and  soon  after  a  factory  for  their  production 
was  established  at  St.  Oobain,  which  for  nearly  a  century  re- 
tained the  monopoly  for  the  manufacture  of  this  desirable  article 
of  luxury. 

In  England,  it  is  claimed  that  window  glass  was  made  as  early 
as  1489.  Walpole,  in  his  Anecdotes  of  PainHng,  has  given  an  old 
builder's  contract,  from  which  this  fact  appears.  But  at  this  time 
it  also  appears  that  a  preference  was  given  to  that  which  was  im- 
ported. It  is  certain,  however,  that  a  manufacture  of  window 
glass  was  established  in  London  in  1557,  and  that  soon  after  a  fine 
quality  of  flint  glass  was  manufactured  in  another  factory  in  the 
same  place.  Coal  was  introduced  as  fuel  in  the  place  of  wood  in 
1635,  by  Sir  Robert  Mansell,  and  a  great  impetus  was  given  the 
manufacture  by  the  improvement.  In  1673  the  first  sheets  of 
blown  glass  for  mirrors  or  windows  were  manufactured  in  a  factory 
at  Lambeth,  established  by  the  Duke  of  Buckingham,  and  in  which 
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Venetian  workmen  were  employed.  The  government  at  first  pro* 
tected  this  manufacture  by  a  bounty,  and  by  other  measures  which 
reduced  the  cost  of  production  from  twenty-five  to  fifty  per  cent, 
and  in  consequence  various  other  manufactories  were  established. 
Eventually,  however,  obstacles  were  thrown  in  the  way  of  manu- 
facturing glass  in  England,  and  especially  in  the  introduction  of 
any  new  or  improved  methods,  by  the  establishment  of  the  excise 
system,  and  the  consequent  stationing  of  government  officers  in 
the  manufactories.  In  1S45  the  bounties,  the  aids,  and  the  restrio 
tions  were  all  removed,  and  under  the  system  of  total  non-inter- 
ference by  the  government,  the  glass  manufacture  of  England  has 
steadily  and  rapidly  increased.  In  1844  the  English  exports  of 
glass  amounted  to  about  one  hundred  and  fifty  thousand  dollars, 
and  in  1855  they  exceeded  two  million  five  hundred  thousand  dol- 
lars, and  the  quality  of  the  English  crown  glass,  or  blown  glass, 
is  unrivalled. 

The  chief  production  of  glass  in  Europe,  if  not  in  the  world,  is 
carried  on  in  Belgium.  In  1854  the  amount  made  there  was  one 
fourth  more  than  that  in  England,  being  both  crown  and  sheet. 

Glass  may  be  technically  defined  as  a  transparent,  homogene- 
ous, hard  product,  formed  by  the  fiision  of  silica  with  the  oxides 
of  the  alkaline,  earthy,  or  common  metals.  It  is  usually  without 
color,  and  then  resembles  rock  crystal.  It  can  be  colored,  how- 
ever, either  by  accident  or  design,  with  the  colored  metallic  ox- 
ides. It  is  brittle  in  thick  pieces,  but  in  thin  plates,  or  threads, 
is  very  elastic.  At  a  red  heat  it  becomes  soft,  ductile,  and  plastic. 
Silica,  the  basis  of  all  glass,  is  by  itself  infusible  by  any  heat  which 
our  furnaces  can  sustain,  but  its  vitreous  fiision  is  easily  caused  by 
mixing  with  it  a  sufficient  quantity  of  potash  or  soda,  either  alone 
or  mixed  with  lima  or  litharge.  Silica  being,  as  chemistry  has 
shown,  an  acid,  it  combines  at  the  fiising  heat  with  these  bases, 
forming  a  saline  compound  ;  so  that  glass  may  be  considered  as  a 
silicate  of  certain  oxides,  in  which  the  acids  and  the  bases  exist 
in  equivalent  proportions. 

If  it  were  possible  to  ascertain  beforehand  the  quantities  or  the 
proportions  of  the  bases  required  by  the  silica  for  its  saturation, 
we  could  in  advance  determine  readily  the  best  proportions  for 
making  glass.  But  as  we  have  not  yet  done  this,  and  as  it  is  most 
probable  that  the  difierences  of  the  temperature  cause  a  difference 
in  the  capacity  for  saturation  of  the  silica,  and  as  the  properties 
of  the  glass  vary  with  the  various  bases,  we  must  in  the  present 
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condition  of  onr  knowledge  depend  more  upon  experience  and  prac- 
tice than  upon  theory  in  this  matter.  The  following  chemical  dis- 
tribution of  the  various  glasses  has  been  proposed  :  — 

1.  Soluble  glass;  a  simple  silicate  of  potash  or  soda,  or  of 
both  of  these  alkalies. 

2.  Bohemian,  or  crown  glass ;  silicate  of  potash  and  lime. 

3.  Common  window  glass  and  mirrors ;  silicate  of  soda  and 
lime  ;  sometimes  also  of  potash. 

4.  Bottle  glass ;  silicate  of  soda,  lime,  alumina,  and  iron. 

5.  Ordinary  crystal  glass ;  silicate  of  potash  and  lead. 

6.  Flint  glass ;  silicate  of  potash  and  lead ;  richer  in  lead  than 
No.  5. 

7.  Strass  ;  silicate  of  potash  and  lead ;  still  richer  in  lead. 

8.  Enamel ;  silicate  and  stannate,  or  antimoniate  of  potash  or 
Boda  and  lead. 

When  melted  or  cooled  slowly,  the  glasses  which  contain  sev- 
eral bases  are  liable  to  changes.  The  silica  becomes  divided  among 
the  bases,  making  different  compounds  of  definite  proportions, 
which  crystallize  separate  from  each  other,  so  that  the  homogeneity 
of  the  glass  is  destroyed,  and  it  becomes  hard,  loses  its  transpar- 
ency, is  fibrous,  much  less  fusible,  and  a  better  conductor  of  heat 
and  electricity.  This  is  called  devUrified  glass,  or  Reaumur's  por- 
celain, after  the  discoverer  of  this  process. 

The  proportion  with  which  silica  unites  with  the  alkaline  and 
other  oxides,  is  modified  by  the  temperature  at  which  the  union  is 
effected ;  the  lower  the  heat,  the  less  silica  and  the  more  of  the 
base  will  be  required.  If,  therefore,  a  glass  which  has  an  excess 
of  alkali  bo  exposed  to  a  higher  temperature  than  that  of  its  for- 
mation, a  portion  of  the  base  will  be  set  free,  until  a  permanent 
combination  is  formed  according  to  the  temperature.  Hence  a  va- 
riety of  results  will  obtain  from  the  same  mixture  of  materials^ 
according  to  the  degree  of  heat  at  which  they  are  fused  and 
worked ;  and  the  essential  composition  should  always  be  referred 
to  the  heat  of  the  furnace  in  which  it  was  made.  When  a  glass 
has  been  made  at  a  high  temperature,  with  a  considerable  quantity 
of  lime,  and  is  afterwards  kept  for  some  time  fiised  at  a  lower 
temperature,  a  portion  of  the  lime  will  form  such  another  combi- 
nation with  the  silica  as  to  destroy  the  transparency  of  the  glass. 
An  excess  of  silica,  with  an  increased  heat,  will  produce  the  same 
results.    . 

The  power  of  glass  to  resist  the  action  of  water,  alkalies,  acids, 
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the  air,  and  of  light,  is,  as  a  general  rule,  the  greater  as  the  heat 
employed  in  its  manufacture  has  been  higher,  as  the  proportion  of 
the  bases  is  smaller,  and  as  its  constituent  parts  more  nearly  ap> 
proach  to  exactness  the  equivalent  ratios.  Glass  containing  too 
great  a  proportion  of  alkali  is  partially  soluble  in  water,  and,  as  • 
rule,  the  affinity  of  glass  for  water,  or  its  hygrometric  attraction, 
is  proportional  to  the  quantity  of  alkali  it  contains.  Air  and  light 
operate  upon  glass  most  probably  by  their  oxidizing  powera 
Bluish  or  greenish  colored  glass  becomes  colorless  by  exposnre. 
If  glass  containing  lead  be  exposed  to  air  in  which  sulphuretted 
hydrogen  be  present,  the  oxide  of  lead  is  converted  into  a  sulphu- 
ret,  and  the  surface  of  the  glass  becomes  opaque  and  iridescent 
This  effect  is  often  seen  in  stables.  The  test  for  a  glass  vessel  to 
resist  most  of  these  effects,  is  boiling  concentrated  sulphuric  acid 
in  it,  or  boiling  it  in  the  acid  :  if  the  glass  is  good,  it  will  remaia 
smooth  and  transparent ;  if  not,  it  will  become  dim  and  rough. 

After  the  glass  is  made,  it  is  toughened  by  annealing.  Without 
this  process  it  is  very  brittle  ;  a  vessel  of  thick  glass,  unannealed, 
will  sometimes  fly  to  pieces  by  the  simple  effect  of  the  changes  of 
the  atmospheric  temperature.  Annealing  is  performed  by  heating 
the  glass,  and  allowing  it  to  cool  slowly.  Frequently  the  vessels 
are  heated  in  salt  water  or  oil  to  as  high  a  temperature  as  theae 
fluids  can  contain,  and  then  allowed  to  cool  very  slowly.  The 
glass  thus  treated  will  stand  the  variations  of  temperature  within 
the  limits  of  the  heat  that  has  been  used. 

The  following  classification  of  the  various  kinds  of  glass  may 
be  of  interest  for  comparison  with  the  one  already  given :  — 

1.  Bottle  glass,  including  the  varieties  from  which  hollow  ves- 
sels and  tubes,  common  bottles,  medicine  bottles,  vials,  tumblers, 
and  80  on,  are  made.  The  dark-colored  varieties  contain  a  larger 
proportion  of  oxide  of  iron  and  alumina,  <uid  in  none  of  them  is 
any  oxide  of  lead.  White  bottle  g^ass  is  made  of  silica^  soda  or 
potash,  and  lime. 

2.  Window  glass,  including  cylinder  or  sheet  glass,  and  English 
crown  glass,  is  a  silicate  of  potash  or  soda,  lime,  and  alumina. 

3.  Plate  glass,  which  differs  from  the  preceding  only  in  the 
greater  purity  of  the  materials,  and  their  freedom  from  color. 

4.  Flint  glass,  used  for  grinding,  making  sand  paper,  &c.,  com- 
posed of  silica,  potash,  and  oxide  of  lead. 

5.  Crystal  glass,  used  for  optical  instruments  and  table  purposes, 
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consistB  of  silica  or  boracic  acid,  potaah,  and  mote  lead  than  th^ 
preceding. 

6.  Strass,  or  the  material  nsed  for  the  imitation  of  precious 
stones,  contains  much  oxide  of  lead,  and  also  the  metallic  oxides 
used  for  giving  the  various  colors. 

7.  Enamel,  composed  of  silica,  soda,  and  oxide  of  lead,  and 
rendered  opaque  by  the  oxide  of  tin  or  antimony,  which  forms  a 
Btannate  or  antimoniate  with  the  soda.  Besides,  there  is  soluble 
glass,  being  a  simple  silicate  of  soda  or  of  potash,  or  a  mixture 
of  the  two  silicates. 

To  describe  the  various  operations  by  which  glass  is  worked, 
would  require  so  much  elaboration,  and  so  many  illustrations  to 
make  them  intelligible,  that  it  is  evidently  impossible  to  attempt 
it  here.  A  visit  of  an  hour  to  any  one  of  the  numerous  glass  fac- 
tories, in  actual  operation,  will  give  a  clearer  comprehension  of 
the  simplicity  and  skill  with  which  the  various  processes  of  manu^ 
facture  are  carried  on,  than  an  entire  volume  could  do. 

The  introduction  of  the  manufacture  of  glass  into  the  United 
States  was  contemporaneous  with  the  settlement  of  the  country. 
With  the  establishment  of  the  first  colony  at  Jamestown,  Va.,  in 
1607,  some  of  the  colonists  brought  over  were  glass  makers,  and 
the  first  cargo  sent  back  to  England  contained  "  trials  of  pitch, 
tar,  glass,  frankincense,  and  soap  ashes,  with  what  wainscot  and 
clapboard  could  be  provided."  At  the  same  time,  Captain  John 
Smith,  of  famous  memory,  returned  "  a  plain  and  scholarly  an- 
swer ''  by  the  same  vessel  to  the  council  in  London,  who  had  com- 
plained of  the  want  of  profitable  returns  from  the  colony.  From 
Stith's  History  of  Virginia  we  learn  that  the  glass  house  stood  in 
the  woods,  about  a  mile  from  Jamestown.  Small  as  it  unquestion- 
ably was,  yet  it  deserves  mention  as  being  the  first  manufactory 
erected  in  the  territory  of  the  United  States.  Stith  also  informs 
us  that,  in  1621,  a  fund  was  subscribed  to  establish  a  factory  of  glass 
beads,  to  be  used  as  a  currency  in  the  trade  with  the  Indians  for 
furs,  and  a  Captain  Norton,  with  some  skilled  Italian  workmen, 
was  sent  over  for  the  purpose  of  establishing  this  profitable  specula- 
tion. At  the  same  time,  also,  a  subscription  was  opened  for  the 
purpose  of  importing  women  into  the  colony,  so  as  to  give  the 
necessary  conditions  for  the  permanency  of  the  settlement,  and  it 
would  appear  that  this  last  venture  proved  more  immediately  profit- 
able than  the  first,  the  price  of  maids  rising  as  high  as  one  hun- 
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dred  and  fifty  pounds  of  tobacco,  and  the  demand  being  ictirt 
enough  to  quickly  absorb  the  supply. 

In  the  settlement  at  Massachusetts  the  first  establishment  of  a 
glass  manufactory  is  said  to  have  been  made  at  the  village  of  Ger* 
mantown,  in  Braintree.  Glass  bottles  alone  were  made  here,  and 
the  business  was  continued  until  shortly  before  the  revolution, 
when  the  failure  of  the  proprietors  and  the  burning  of  the  builds 
ings  led  to  the  abandonment  of  the  enterprise,  which  has  never 
been  resumed.  In  1639  a  glass  house  was  established  at  Salem, 
and  the  court  granted  "  to  the  glass  men  severall  acres  of  ground 
adjoyning  to  their  howses,"  for  the  purpose  of  aiding  the  enter- 
prise. In  1641  the  court  further  authorized  the  authorities  of  the 
town  of  Salem  to  lend  the  proprietors  thirty  pounds,  to  be  deduct- 
ed from  the  next  town  rate,  and  to  be  repaid  by  the  borrowers 
"  if  the  work  succeeded,  when  they  are  able."  Bottles  and  coarse 
articles  of  inferior  kinds  of  glass  wore  alone  made  here.  The 
use  of  glass  in  windows  was  at  this  time  not  common  in  the 
mother  country,  and  of  course  it  was  not  in  the  colonies.  One  of  the 
leading  members  of  the  Plymouth  settlement  wrote  to  his  friends 
in  England,  "  Bring  paper  and  linseed  oil  for  your  windows,  and 
cotton  yam  for  your  lamps."  In  1629  Mr.  Iligginson,  writing 
from  Salem,  says,  "  Bring  glass  for  your  windows." 

In  1752  the  General  Court  of  Massachusetts  passed  an  act  grant- 
ing the  sole  privilege  of  making  glass  in  the  province  to  Isaac  C. 
Winslow  and  his  associates.  In  New  York,  Jan  Smeeds  is  sup- 
posed to  hare  been  the  first  glass  maker,  and  a  map  made  in  1732 
indicates  the  existence  of  two  establishments  in  the  city  for  glass 
making.  A  glass  house  is  also  mentioned  as  existing  in  Philadel- 
phia in  1683.  The  business  did  not,  however,  assume  any  impor- 
tance in  the  country  before  the  time  of  the  revolution,  although 
glass  was  one  of  the  articles  taxed  by  the  mother  country.  Dur- 
ing the  revolution,  the  importations  being  suspended,  the  need  of 
glass  was  greatly  felt.  Lord  SheflBeld,  writing  when  peace  was 
declared,  says,  "  There  are  glass  works  in  Pennsylvania.  Bad 
glass  is  made  in  New  Jersey  for  windows,  but  there  is  not  any 
quantity  of  glass  made  in  America  as  yet  except  bottles." 

In  1788  the  legislature  of  New  York  voted  a  loan  of  three 
thousand  pounds  for  eight  years  to  the  proprietors  of  a  glass  &c- 
tory  near  Albany,  which,  in  1797,  became  the  property  of  an  asso- 
ciation known  as  the  "  Hamilton  Manufacturing  Company,"  and 
was  exempted  from  taxation  by  the  state  for  five  years.     The 


^asB  made  b;  them  wu  in  good  repnte,  ud  the  boBiDeBa  ««■  ao- 
tirely  carried  on,  producing  aboot  twen^  thousand  feet  of  glau 
s  month,  besides  bottles  and  Bint  f^asSi  and  continoed  until  1816, 
when  it  was  discontinued  from  the  exhaoatioD  of  the  aupp^  of 
fuel  in  the  vicinity  itf  the  vorlu. 

Glass  works  were  commenced  in  Boston  In  1781,  which  in  1800 
produced  about  a  hundred  thousand  dollan'  worth  a  year,  and 
the  business  is  still  carried  on  most  successfull;  in  Massachu- 
setta.  Connecticut,  Maryland,  and  Tirgiaia  also  cotnmenced  tltt 
production  of  glass  during  the  last  century.  The  fir«t  factory 
commenced  in  Pittsburg,  which  is  at  preseut  a  most  important  cen- 
tre of  the  production  of  glass  in  this  oountiy,  was  begun  in  1796; 
General  O'Hara  deserves  the  chief  credit  for  establishing  ths  bnsi- 
neas  in  Pittsburg.  Among  his  papers  at  his  death  was  found  a 
memoraQdum  to  this  effect,  "  To-day  we  made  the  first  bottle,  at 
a  cost  of  thirty  thousand  dollars." 

The  production  of  glass  and  glass  ware  in  this  country  was,  by 
the  census  of  1860,  given  as  nearly  nine  millions  of  dollars,  and  in 
1870  it  had  reached  nearly  double  this  amount,  and  the  business 
bids  fair  to  increase  still  further.  Though  son^e  of  the  modem 
processes,  as,  for  example,  the  making  of  mirrors,  are  not  yet  car- 
ried on  in  this  country,  and  we  hare  to  depend  still  upon  £nrope 
for  the  supply  of  many  of  the  articles  of  glass  ware  to  meet 
the  demands  of  artistic  cultivation,  yet,  id  time,  so  surely  has 
American  industry  become  established,  there  is  no  doubt  that  we 
shall  here,  as  in  other  departments  of  indostiy,  attain  the  ability  of 
supplying  the  demand. 


FERMENTED   LIQUORS— INCLCDINO   ALE,  BEER,  LAGEB 
BBER,   PORTBRr-WINE,    AND   WHISKEY. 

BBCB  AH  AKciBNT  invEHTioN.  —  TAoirds,  coRciimiira  eeitMAM  BmKB.  —  A  sna 
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CRITED  aTATES  FOB  INTOSICATlMa  UqOOBa.  —  TUE  OMLT  TEMPSKAHCC  ■>>- 
CIGTV  IH  ITALr. — THEOCHATIC  PDMISBMENTI  OP  IITTBIUBRAKCB. — BOUL 
SUOOESTIOirS.  —  DTTBBPEBANCB  A   DISEASE. 

A  DRiKK,  correspondiDg  to  what  is  called  ale  or  beer,  made  of 
bwley  or  other  grains,  steeped  in  water  and  afterwards  fermented, 
has  been  known  among  all  nations  from  a  very  early  period.  It  is 
generally  believed  to  have  been  a  discovery  or  invention  of  the 
Egyptians.  In  almost  all  countries,  even  inclndJng  those  where 
wine  is  a  natural  prodnction,  beer  has  been  a  common  beverage. 
The  people  of  Spain  and  France,  and  different  states  of  Gennany, 
the  inhabitants  of  India  and  China,  Egypt,  Greece,  and  Abyssinia, 
have  been,  and  are,  bcer-di-inkcrs. 

Tacitus,  in  his  History  of  the  Oermana  (chapter  xsiii.),  says  the 
people  made  drink  of  barley  or  other  grain,  and  fermented  it  eu  as 
to  resemble  wine.  lie  intimates  also,  that  white  their  food  was 
very  plain  and  inexpensive,  there  was  not  the  same  sobriety  in 
their  drink ;  and  that,  if  any  one  should  give  them  all  they  de- 
aired  to  drink,  thqr  wonid  be  known  for  their  vtcw  rather  than 
their  valor.  The  fondnees  of  Uio  Oermana  ibr  beer  does  not  appear 
to  have  become  less  since  the  days  of  Tacitus.  DnriDgdM  siege  of 
Strosburg,  fat  the  year  of  our  Lord  1870,  some  6«nian  citizens 
sent  a  request  to  General  Dhlrich  that  be  would  officially  ask  the 
Prussians  not  to  direct  their  Sre  towards  the  breweries. 

In  China,  in  dtflteent  periods  of  it*  Ust0l7,.tks  odtivation  of 
the  grape  has  ba*»  foMdden,  b^^^nse  the  tnodiiiHion  of  otbei 
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iiamgi  was  neceeairy  for  tlie  imHeiimice  of  the  'people.  The 
mense  population  of  that  empire  reqaitea  the  llmd  to  be  oaed  for 
the  prodactioD  of  grain  in  ita  varioaa  klndai  ao  that  the  caltare  of' 
the  grape  is  neglected^  aad  wine  ia  regarded  aa  a  luxury.  Being,  ' 
therefore,  in  some  respeota  deprived  of  gnupe  wine,  the  Ohineae 
make  liquors  from  com  aiid  other  graina,  whiob  are  used  in  great 
quantities.  That  moat  ooiamon,  however,  ia  obtained  from  the 
Ibrmeniation  of  rice.  It  ia  a  kind  of  beer,  and  haa  not  an  unpleaa* 
ant  taste,  though,  aa  generally  used  in  China,  ia  of  inferior  quality, 
and  not  very  agreeable,  but  at  the  aame  tilne  not  potfaeasing  a 
large  amount  of  aloohol.  On  one  oecaaion  aa  exeellcnt  qualiiy  of 
this  rice  beer  was  offered  to  an  Engliah  oonnoitfeieat'  in  wine,  who 
diacoTored,  as  he  thotght,  that  it  waa  the  prodooe  of  acnne  cele- 
brated vintage  in  Spain.  He  served  it  ait  delMen  to  aome  of  hia 
countrymen,  who  prononnoed  it  ezcelleikty  and  perceived  in  it  the 
true  flavor  and  bouquet  of  Spanish  winea. 

In  the  manufacture  of  thia  beer  the  rice  ia  fetmebted  in  large 
jara ;  a  kind  of  yeast  or  leaven  is  mixed  with  it,  which  is  called 
the  "  mother  of  wine/'  This  yeaat  ia  made  of  unbolted  wheat 
flour,  and  prepared  with  gpsat  care,  aa  the  goodneaa  of  the  wine 
or  beer  depends  on  the  quality  of  the  yeaat  employed.  It  is  some* 
times  made  of  the  flour  of  oata,  barley,  rye,  and  also  of  peas  and 
beans,  to  which  is  oiten  added  odoriferous  herbs,  and  fruita  dried 
and  reduced  to  powder.  In  the  northern  parte  of  China  this  beer 
18  made  of  millet  instead  of  rice. 

A  kind  of  brandy  ia  made  of  oom,  and  in  some  parte  of  the  em> 
pire  from  large  millet  (sorghum) ;  and  by  passing  it  aeveral  times 
through  the  still,  it  has  the  fire  and  strength  of  alcohol.  Theae 
liquors  have  a  very  unpleasant  taste,  which  is  sometimes  mo^ed 
by  bruising  in  them  green  frnita  and  sromatio  herbs.  The  Chinese 
swallow  these  fiery  fluids  with  the  greatest  avidity,  and  usually 
take  them  hot.  A  recent  traveller  in  China  saya,  *'  One  can  hard*^ 
ly  imagine  what  pleasure  the  Chinese  find  in  imbibing  these  burn- 
ing drinks,  which  are  absolutely  like  liquid  fire,  and  moreover  very 
fll-tasted.  But  many  instanoea  have  been  mentioned  of  their  hav- 
ing died  a  fiery  death  for  the  sake  of  it ;  of  men  who  have  absorbed 
such  a  quantity  of  alcohol  as  to  have  become  fiiiriy  saturated  with 
it,  and  to  have,  in  a  maimer,  exhaled  it  from  every  pore.  The 
slightest  accident  tiien,  the  mere  HgbtiBg  of  a  pipe,  haa  been  snffi- 
dent  to  envelop  in  flames  and  oenanme  these  wretched  creatures.'' 

The  manuftcture  of  aloohoiio  Hqoor  from  ocxm  waa  tiie  accidental 
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the  German  population.  The  number  of  barrels  of  fermented 
liquors,  —  ale,  beer,  lager  beer,  and  porter,  —  returned  for  tax  dur- 
ing the  year  1866,  was  more  than  five  millions ;  for  the  year  end- 
ing June  30,  1871,  the  number  of  barrels  was  7,169,380,  on  which 
was  paid  as  internal  revenue  the  sum  of  $7,389,141.  73.  It  iei^- 
together  probable  that  the  number  of  barrels  returned  for  taxation 
does  not  represent  the  number  actually  manufactured  and  con- 
sumed. 

That  a  drink  known  for  so  many  centuries,  and  used  by  all  peo- 
ples and  nations,  is  evil  in  its  effects  in  all  cases,  can  hardly  be 
supposed.  And  yet  the  stronger  kinds  of  beer,  consumed  in  largo 
quantities,  as  it  is  by  the  great  multitude  of  beer-drinkers,  can 
have  only  a  pernicious  influence  on  health  and  morals.  Apoplexy 
and  palsy  are  the  common  perils  of  intemperate  beer-drinking.  The 
average  German  beer-drinker  is  so  intellectually  confused  and  stu- 
pefied that  he  is  said  to  laugh  at  a  joke  only  the  day  after  he  hears 
it.  Its  tendency  is  to  heavy  sottishness  and  intellectual  paralysis. 
The  cost  of  the  beer  consumed  in  the  United  States,  including 
grain,  hops,  labor,  coal,  yeast,  etc.,  cannot  be  less  than  thirty-five 
millions  of  dollars  annually ;  and  for  all  this  expense,  with  the 
time  lost  in  beer  shops,  and  the  diseases  acqiaired  in  them,  there  is 
really  no  equivalent. 

Wine  is  the  name  of  a  liquor  obtained  by  the  fermentation  of 
the  juice  of  the  grape.  The  same  name  is  given  to  other  bever- 
ages made  by  fermenting  the  juice  of  other  fruits.  In  the  earliest 
records,  in  the  oldest  books  of  the  Old  Testament,  wine  is  spoken 
of  as  though  already  known.  Of  the  exact  signification  of  the 
word,  as  variously  used  in  the  Scriptures,  much  has  been  written, 
and  different  opinions  expressed.  Its  general  meaning  however 
is,  the  fermented  juice  of  the  grs^e.  It  is  known  in  all  countries, 
either  as  a  domestic  or  a  foreign  production.  The  geographical 
range  of  the  grape  is  very  wide,  and  wine  may  be  made  on  both 
continents  between  latitude  60°  north  and  latitude  46°  south.  In 
the  warm  or  hot  regions  the  richest  sweet  wines  are  made. 
The  quality  of  wine  is  also  determined  by  soil  and  situation.  The 
percentage  of  alcohol  in  pure  wines  varies  from  six  to  sixteen  per 
cent.  Where  much  alcohol  is  present,  they  are  termed  strong  or 
generous  wines ;  where  otherwise,  light  or  weak ;  where  much  sugar 
is  undecomposed,  they  are  called  sweet  or  luscious  wines ;  where 
little,  they  are  called  dry  wines. 

Chemists  are  generally  agreed  that  the  condition  in  which  aico- 
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hoi  exists  in  the  natural  product  of  the  first  and  second  fermenti^ 
tion  of  the  grape  juice,  is  very  different  from  that  in  which  it  » 
found  when  obtained  by  distillation.  The  addition  of  alcohol,  or 
any  distilled  spirits,  is  always  injurious  to  wine,  destroying  its 
finer  qualities,  and  rendering  it  decidedly  hurtful  in  its  effects. 
Alcohol  or  spirits  thus  added  to  wine  do  not  assimilate  with  it» 
but  remain  as  foreign  and  unnatural  elements.  *'  The  alcohol  thus 
uncombined  acts  on  the  body  in  the  same  way  as  alcohol  jsimpij 
diluted  with  an  equivalent  quantity  of  water.  This  is  manifest 
even  in  the  dififerenoe  of  the  moral  effects  of  unadulterated  winei 
in  which  the  spirit  is  an  integral  element,  and  those  of  the  colored 
liquids,  which  serve  merely  as  a  vehicle  for  a  large  portion  of  alco* 
hoi.  The  pure,  light  wines  of  France  and  Germany  produce  an 
agreeable  exhilaration  of  mind,  very  unlike  the  mere  physical 
excitement,  almost  amounting  to  ferocity,  which  results  from 
largely  brandied  wines.''  It  is  the  universal  practice  in  Spaiui 
Portugal,  and  Sicily  to  add  brandy  to  wines  which  are  intended  for 
a  foreign  market.  The  wines  manufactured  in  the  United  Stales 
are  made  unnaturaUy  strong  by  the  addition  of  distilled  spirits  and 
of  sugar  before  fermentation,  while  tlie  light  wines  of  Europe  are 
the- pure,  unmixed  juice  of  the  grape.  The  custom,  however,  is 
common  in  all  countries  of  adulterating  wine  by  the  addition  of 
^irits  and  other  foreign  substances. 

'<  The  diseases  which  attend  spirit-drinkers,  chiefly  disorders  of 
the  liver,  are  commonly  met  with  among  the  consumers  of  winea» 
to  which  brandy  or  whiskey  has  been  added,  though  such  disor> 
ders  rarely,  if  ever,  follow  even  the  intemperate  use  of  pure  wine. 
Much,  therefore,  of  the  ill  health  supposed  to  follow  the  faabitMl 
use  of  wines,  must  be  attributed  to  the  alcohol  with  which  tbej 
are  adulterated,  not  to  the  wine  itself.  It  has  been  held  to  be  in- 
explicable why  a  quantity  of  alcohol,  forming  an  integral  portion 
of  some  good,  sound  wine,  will  not  affect  the  head  to  the  extent 
or  with  the  rapidity  that  half  the  quantity  will  do  when  taken  purs, 
or  still  more  rapidly  when  diluted  with  water.  If  the  power, 
which  all  vegetable  acids  possess  of  counteracting  intoxication  be 
called  to  mind,  it  seems  natural  that  the  free  acids  present  in 
wine  should  hinder  the  spirit  from  acting  prejudicially.  Tartaric 
acid,  that  one  most  common  in  good  wine,  has  the  g^reatest  power 
in  this  respect.'' 

Unfortunately  for  the  consumers  of  wine,  it  is  difllcult  to  find 
pure  wine  in  the  market,  in  thb  or  any  country.  In  wine-grow- 
ing countries  ad\)l\ieia\A&mTi^Sa  ^^\£km<^Ti^  pure  wine  the  exception. 
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The  ntunber  of  gailoDS  of  wine  made  in  the  United  Stiltee  ean- 
lot  be  known  with  certainty,  since,  besides  the  large  prodnet  itt 
)hio,  California,  Indiana,  and  Kentucky,  more  or  less  is  made 
or  domestic  xxsq  in  almost  all  the  other  states.  The  forei^  fm* 
K>Ttation  of  wine  for  the  year  ending  Jane  80,  1871,  amounted  to 
',553,156  gallons,  and  5,815,080  boUles,  at  a  cost  of  $5,578,88^. 
t  is  not  probable  that  any  considerable  amount  of  these  imported 
dues  could  be  called  the  pure  fermented  jnice  of  the  grape. 

Whiskey  is  a  spirituous  liquor  distilled  from  lye,  com,  molasses, 
nd,  it  is  said,  also  from  potatoes.  It  is  the  mdst  common  and 
he  cheapest  form  of  intoxicating  liquor ;  and  in  the  compounding 
nd  manufacture  of  other  liquors,  it  enters  more  or  less  ihto  all 
inds  of  different  names.  Of  the  large  amount  manuliM^tared  in 
be  United  States,  a  part  is  reduced  to  alcohol,  a  part  exported  to 
e  returned  in  a  few  months  under  the  pleasing  names  of  ''French 
randy ''  and  *'  Holland  gin/'  etc.,  but  it  is  principally  consumed 
t  home.  The  number  of  gallons  of  whiskey  made  in  the  United 
tales,  and  returned  for  tax  in  the  year  1870,  was  71,887,099.  In 
ddition  to  this  amount,  there  was  imported  during  the  same  year, 
Oder  the  name  of  spirits  and  cordials,  1,667,226  gallons,  making 
total  of  more  than  73,000,000  of  gallons.  In  the  year  1870  the 
mount  receired  as  internal  revenue  from  spirituous  liquors,  in- 
lading  special  tax  on  distillers,  dealers,  etc.,  exceeded  $55,000,000. 
7ben  it  is  remembered  that  this  ocean  of  whiskey  is  for  the  most 
art  retailed  by  the  glass  at  an  enormous  profit,  the  immense  cost, 
dd  greater  moral  waste  to  whiskey-drinkers,  may  be  understood. 

The  temperance  reform  is  one  of  the  noticeable  features  of  our 
lodem  social  life.  In  Europe,  generally,  a  reformation  on  the 
ibject  of  wine  and  spirit-drinking  is  not  understood  or  appre- 
iated.  When  the  grape  disease  diminished  the  supply  of  wine 
id  augmented  its  price,  the  people  formed  the  habit  of  using 
jTong  spirituous  liquors,  and  nrach  drunkenness  was  the  conse- 
aence.  A  temperance  society  was  organized  in  Turin  in  the 
ear  1861,  —  probably  the  first  and  only  one  in  Italy,  —  not  to 
Iscourage  the  use  of  wine,  but  of  strong  liquors.  Though  men 
r  learning  and  infiuence  had  an  active  interest  in  this  society,  it 
oeB  not  appear  to  have  had  any  significant  results.  It  is  reported 
r  a  German  clergyman,  that  in  addressing  his  people  on  what  he 
died  temperance,  he  said  that  "  ordinarily  a  man  should  not  take 
lore  than  two  bottles  of  wine  at  a  sitting ;  that  Gk)d  had  given  to 
QEt  few  persona  the  capacity  of  taking  eight,  as  he  had  to  him.'' 
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The  warfare  made  among  ns  against  the  use,  as  a  beverage,  of 
all  intoxicating  liquors,  has  for  many  years  been  earnest,  and  re- 
sulted in  great  good.  A  great  host  of  our  population,  including  all 
ages,  have  been  educated  into  the  sentiment  of  total  abstinence. 
In  carrying  forward  this  reform,  doubtless  some  errors  have  been 
committed  through  excess  of  zeal.  In  a  fair  examination  of  the 
teachings  of  the  Scriptures  on  the  use  of  wine  and  strong  drink, 
we  may  not  find  that  their  use  is  denounced  as  in  itself  a  sin. 
While  no  such  sentiment  may  be  declared,  it  may  still  be  true  that 
^n  millions  of  individual  cases  it  would  be  a  sin  to  use  the  one  or 
the  other.  We  must  distinguish  between  a  general  principle  and 
individual  acts,  the  character  of  which  must,  in  many  cases,  be 
determined  by  circumstances.  It  was  the  adoption  of  the  princi- 
ple that  the  use  of  wine  was  a  sin  per  se,  i.  e.,  in  itself,  in  any  ci^ 
cumstances,  and  absurdly  demanding  the  substitution  of  water  for 
wine  at  the  communion,  that  at  one  time  greatly  injured  the  caase 
of  temperance. 

Another  sentiment  clearly  taught  in  the  Scriptures  i8,thattnl»»- 
perance  is  a  sin,  and  under  the  Theocracy  it  was  punished  in  the 
most  summary  manner.  It  was  the  duty  of  the  parents  of  a  re- 
bellious son,  who  was  a  drunkard,  to  denounce  him  to  the  elders 
of  his  city.  And  the  divine  direction  was,  that  "  all  the  men  of 
the  city  shall  stone  him  with  stones,  that  he  die ;  so  shalt  thou 
put  evil  away  from  among  you,  and  all  Israel  shall  hear  and  fear.'' 
*'  Woe  to  the  drunkards  of  Ephraim,  whose  glorious  beauty  is  a 
fading  flower.  Behold,  the  Lord  hath  a  mighty  and  strong  one, 
which,  as  a  tempest  of  hail  and  a  destroying  storm,  as  a  flood  of 
mighty  waters  overflowing,  shall  cast  down  to  the  earth  with  the 
hand ;  the  drunkards  of  Ephraim  shall  be  trodden  under  feet." 
God  condemns  drunkenness  as  a  sin,  for  which  the  drunkard  is  re- 
sponsible. 

With  the  plain  teachings  of  the  Scriptures  concerning  the  sin  of 
intemperance,  we  may  connect  the  teachings  of  all  ages  and  coun- 
tries that  it  is  the  most  fruitful  cause  of  all  forms  of  pauperism  and 
crime.  Guided  by  such  instructions,  it  may  be  said  that  absti- 
nence from  all  intoxicating  liquor  is  a  safe,  and  should  be  adopted 
as  a  general  rule  of  duty  ;  and  that  exceptions  are  to  be  made  only 
in  favor  of  the  infirm,  the  weak,  and  the  sick,  and  even  tlien  only 
in  behalf  of  those  whose  infirmities  do  not  come  of  excess  or  in- 
temperate habits. 

Intemperance  is  a  physical  disease,  and  pndermines  moral  prio* 
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ciple  ;  80  that  temperance,  \\ie  aay  other  virtue,  is  best  promoted 
by  carefully  observing  all  hygienic  cases,  as  veil  as  cnltivating 
the  moral  sentiments  and  feelings.  The  reformation  of  the 
thoroughly  intemperate  is  an  immense  difficulty.  To  eradicate 
a  vice  like  drunkenness,  is  far  more  difficult  than  to  cultivate 
the  virtue  of  temperance  before  bad  habits  are'  formed.  Tho 
homely  proverb,  that  "  an  ounce  of  prevention  is  worth  a  pound 
of  cure,"  applies  in  full  force  to  this  subject.  Temperance  must 
be  promoted  by  prevention,  by  a  firmer  expression  of  doroestio  au- 
thority in  cultivating  and  establishing  the  character  of  children. 

In  an  article  where,  as  in  this,  the  space  of  the  writer  is  limited, 
much  which  bears  upon  the  temperance  phase  of  our  subject  must 
necessarily  be  omitted  which  might  otherwise  be  introduced  with 
g^ood  moral  eSect.  But  it  will  not  occur  to  the  reader,  because 
less  is  herein  expressed  upon  the  moral  bearings  of  the  use  and 
abuse  of  fermented  liquors  than  might,  under  other  circumstances, 
have  been  ofiered,  that  therefore  the  writer's  zeal  in  the  cause 
of  temperance,  after  an  advocacy  of  total  abstinence  from  all  in* 
tozicating  drinks  for  nearly  thirty  years,  has  in  the  least  abated. 
John  B.  Gouoh. 
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icfore  Mr.  Merrick's  invention,  many  attempto  had  been  made 
produce  a  practioable  screw-wrench,  and  not  a  few  of  the  d^ 
!S  arrived  at  worked  passably  well.  But  they  all  failed  in  some 
it  of  reaching  even  the  partial  perfection  which  his  attained, 

were  eventually  abandoned.  Mr.  Merrick's  patent  secured 
mode  of  connecting  and  operating  the  screw  upon  the  main 

of  the  wrench.  Though  this  was  a  very  valuable  improve- 
it  upon  anything  previously  produced,  yet  it  required  the  ex- 
diture  of  much  time  and  money  to  get  it  introduced,  the  chief 
culty  in  its  way  being  the  fact  that  the  instrument  was  cour 
icted  upon  such  principles  that  there  was  no  certainty  of  peiv 
ion  iu  its  construction.  One  good  wrench  of  this  kind  was 
^arantoe  to  the  purchaser  that  the  next  one  would  be  equally 
d.  The  screw* running  upon  the  bar,  upon  the  sides  of 
oh  the  threads  were  cut,  made  it  necessary  that  not  only  the 
(ads  of  the  male  and  female  screw  should  be  accurately  out, 
also  that  the  material  of  which  the  nut  and  the  bar  were  con- 
cted  should  be  of  the  finest  quality,  and  be  forged  in  the  best 
mer,  to  prevent  the  bending  of  the  bar  by  the  strain  necessarily 
upon  it,  so  that  the  nut  should  not  "  bind,''  or  work  with  great 
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culty,  or  not  at  all. 

'hough  eventually  this  screw-wrench  of  Mr.  Merrick's  obtained 
rge  sale,  yet  it  was  not  large  enough  to  remunerate  him  for 
time  and  expense  of  its  introduction,  and  in  1848  an  extension 
he  patent  was  granted  him.  By  the  introduction  of  this  screw* 
nch  the  public,  however,  was  habituated  to  their  use,  in  the 
;e  of  the  devices  previously  provided  for  this  purpose,  and  thd 
mtive  genius  of  others  was  excited  to  attempt  the  construction 
lome  other  implement  which  should  more  perfectly  subserve 
purposes  for  which  it  was  intended,  by  being  less  liable  to  be- 
10  wholly  or  partially  inoperative  by  severe  usage, 
n  1841  a  patent  was  granted  for  a  screw-wrench  which  obvia- 
these  objections,  and  also  in  which  the  position  of  the  movable 
!W,  ninning  on  the  bar,  and  requiring  for  its  operation  both 
ds  of  the  person  using  it,  was  supplemented  by  a  rotary  screw, 
n  a  fixed  axis,  and  so  constructed  as  to  drive  the  movable  jaw 
the  simple  application  of  a  "  rosette,"  or  a  corrugated  head  of 
screw,  by  the  thumb  of  the  operator,  as  he  holds  the  wrench 
ds  hand. 

'his  patent  was  held  by  Messrs.  L.  k  A.  G.  Goes,  of  Worces- 
Mass.,  and  under  it  they  for  many  years  controlled  the  manu- 
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facture  of  tliis  improved  wrench.  As  described  in  the  letters  pat- 
ent, this  improvement  consisted  in  "the  moving  of  the  sliding  jaw 
by  a  screw,  combined  with  and  placed  by  the  side  of  and  paral- 
lel with  the  bar  of  the  permanent  jaw  and  handle,  when  the 
required  rotation  for  sliding  the  jaw  is  given  by  the  head  or  ro- 
sette, which  retains  the  same  position  relatively  to  the  handle 
during  the  operation." 

On  the  expiration  of  this  patent  it  was  extended  for  seven 
years,  and  re^xpired  in  1862.  Since  that  time  several  manufao- 
iurers,  in  various  parts  of  the  country,  have  attempted  the  prodao- 
tion  of  this  wrench  ;  but  though  in  some  instances  possessing 
large  capital,  they  have  invariably  failed  to  continue  their  opera- 
tions long,  partly  through  the  want  of  the  requisite  mechanical 
skill,  but  mainly  from  the  impossibility  of  competing  with  the  es- 
tablished reputation  of  the  Messrs.  Goes,  who  had  gained  the 
public  confidence  in  their  wares.  The  signal  failure  of  these  at- 
tempts is  an  evidence  of  the  consideration  which  conscientioos 
workmanship  receives  from  a  discriminating  public. 

Valuable,  however,  as  was  the  wrench  as  manufactured  for  8om« 
time  after  the  expiration  of  the  patent  h^  the  Messrs.  Goes,  yet 
it  has  been  greatly  improved,  and  particularly  by  a  patent  obtained 
in  March,  1866,  by  Mr.  A.  G.  Goes,  the  principal  of  the  firm  of 
A.  G.  Goes  &  Go.,  the  successors  of  the  original  firm  of  L.  &  A.  6 
Goes  which  was  dissolved  some  years  ago  by  the  withdrawal 
of  Mr.  L.  Goes  from  the  screw-wrench  business. 

In  this  improvement  the  haft  or  handle  was  relieved  from  the 
back  pressure  of  the  rosette  screw,  and  the  instrument  thus  ren- 
dered more  durable,  and  less  liable  to  be  deranged.  This  improve- 
ment is  so  great  that  a  screw-wrench  is  not  now  considered  desii^ 
able  without  it,  and  consists  in  a  ferrule  so  constructed  that  when 
the  handle  is  thoroughly  fixed  to  the  tang,  or  bar,  it  is  held  by  an 
eccentric  cap  affixed  to  it,  in  a  slot  slightly  cut  in  the  tang  or  bar, 
so  that  the  ferrule  cannot  be  forced  back  by  any  amount  of  strain 
upon  the  movable  jaw  of  the  wrench. 

The  next  improvement  upon  the  screw-wrench  was  that  known 
as  the  Richard  patent,  which  is  owned  by  Messrs.  A.  G.  Goes  k 
Go.  A  difficulty  had  always  been  experienced  with  screw-wrenches 
of  any  form  in  so  constructing  the  bar  that,  under  great  strain,  it 
would  not  be  liable  to  bend,  or  perhaps  to  break.  Experience  had 
shown  that  the  chief  strain  came  upon  the  bar  at  a  point  between 
the  jaws  and  a  distance  from  the  fixed  jaw,  to  be  detennined  by  die 
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size  of  the  nut  to  be  turned.  To  remedy  this,  tbe  bar  woa  made, 
under  the  Richard  pateat,  broader  between  the  jawB,  while  it  re- 
mained of  the  same  size  through  tbe  rest  of  ita  length.  This 
simple  improvement  overcomes  the  difficulty,  and  makes  the  ecrew- 
wrench  a  much  more  valuable  nteneil  than  before. 

It  was  at  first  thought  that  making  tbe 
bar  of  two  Bizea,  as  thus  proposed,  would  bo 
BO  difficult  an  operation  as  to  render  it  finan- 
cially impossible  to  manufacture  the  screw- 
wrench  in  this  form,  but  Messrs.  A.  G.  Coes 
&  Co.  soon  invented  machinery  for  this  pur- 
pose. 

A  still  further  improvement  in  the  screw- 
wrench  was  patented  in  May,  1871,  by  Mr. 
Auty  G.  Coes,  the  senior  partner  of  Messrs. 
A.  G.  Goes  &  Co.,  by  which  the  wrench 
is  enabled  to  receive  a  larger-sized  nut 
than  it  otherwise  could,  and  by  which, 
also,  the  clasp  strap  of  the  movable  jaw  is 
prevented  from  "binding,"  or  becoming  set 
upon  the  imperfectly  cut  portion  of  the  screw 
thread,  as  was  formerly  of  froquont  occur- 
rence. Thcso  two  important  improvements 
were  obtained  by  comitcr-boring  the  screw 
opening  of  the  movable  jaw,  for  a  slight  dis- 
tance, the  screw  opening  of  the  jaw  being 
extended  sufficiently  beyond  what  was  cus- 
tomary in  the  old  form  to  secure  a  like  length 
of  thread. 

These  three  improvements,  that  by  which 
the  back  prcssnre  upon  the  handle  is  pre- 
vented, the  widening  of  the  bar  between  the 
jaws,  and  the  counter-boring  of  the  movable 
jaw,  the  patent  rights  to  which  are  held  by 
Messrs.  A.  G.  Goes  &  Co.,  enable  them  to 
control  the  market  for  the  improved  screw- 
wrench  as  thoroughly  aa  the  original  firm, 
of  which  they  are  the  succesaors,  controlled  that  for  the  original 
screw-wrench  ;  and  these  improvements,  as  they  have  brought  the 
screw-wrench  to  perfection,  may  be  eald  to  have  inaugurated  a  new 
era  in  its  history. 


SCREW-WRENCH. 
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In  the  manufacture  of  screw-wrenches  but  little  machinerj  of 
a  peculiar  nature  has  been  heretofore  used,  but  such  as  was  in  nm 
was  the  invention  of  Mr.  A.  6.  Goes.  In  Julj,  1870,  howerer, 
he  patented  an  important  machine,  called  a  "  header/'  for  forging 
the  heads  of  wrenches,  by  which  two  heads  can  be  formed  ia 
the  time  which  it  formerly  took  to  make  one  by  hand.  This 
machine  operates  with  a  pair  of  opening  and  dosiiig  jaws,  oper- 
ating in  unison  with  a  head  drop,  by  which  the  head  is  formed, 
and  prevented  from  spreading  laterally,  while*  tiie  impldly-dlfven 
drop  beats  upon  the  upper  end  with  great  force,  forming  the  head 
with  a  few  blows. 

Another  important  improvement  in  the  machinery  for  the  aanii- 
facture  of  screw-wrenches,  patented  by  Mr.  A.  G.  Goes  in  April, 
1871,  is  called  the  "  up-setter." 

The  wrench  bar  had  heretofore  been  prepared  for  heading  by 
rolling  or  forging  down  under  a  trip-hammer  to  |he  required  size, 
which  was  a  slow  and  expensive  process.  By  Ae  notr  "^  &p-6et> 
ter,''  a  bar  of  iron,  heated  to  a  red  heat,  and  of  t&e  proper  «ize,  it 
instantly  formed  into  a  wrench  bar*head,  having  the  reqirfmiD  even- 
ness at  its  corners,  and  without  a  surplus  of  material^  :tiraB;  obvi- 
ating the  necessity  for  forging  or  rolling  down  the  bar  ot  iron. 
This  machine  is  simple,  consisting  principally  of  apidr<if  dies  and 
a  ''  plunger."  The  dies  hold  the  iron  in  position,  and  are  so  con- 
structed at  their  upper  ends  as  to  allow  the  iron  to  expand  to  the 
proper  dimensions  under  the  pressure  of  the  plunger.  By  the  use 
of  this  machine  the  production  of  wrench  bar-hoada  is  increased 
at  least  threefold  with  the  same  expenditure  of  power  and  time. 

The  establishment  of  Messrs.  A.  G.  Coca  &  Oo.  is  iiiuated  in 
Webster  Square,  in  that  part  of  Worcester,  Massachneettl,  known 
as  New  Worcester.     It  was  here  that  the  business  was  originally 
established  by  Mr.  A.  G.  Goes,  in  connection  with  his  brother, 
nearly  thirty  years  ago.     The  buildings  have  been  enlarged  to 
meet  the  growing  needs  of  the  business,  and  now  form  the  only 
establishment  in  which  the  invaluable  **  Goes  Wrsnch,"  with  its 
improvements,  which  add  at  least  fifty  per  cent,  to  its  value,  to 
manufactured.    Though  attempts  have  been  made  to  compete  with 
them,  even  by  using  a  similar  name  in  their  manufacture,  yet  the 
superiority  of  the  wrenches  made  by  Messrs.  A.  G.  Goes  k  Co. 
have  led  to  their  general  use,  not  only  in  this  conntrj,  bat  also  is 
the  West  Indies,  Australia,  South  America,  and  Europe. 
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Mr.  Aury  G.  Goes,  the  senior  member  of  the  firm,  b;  whose 
industry  aod  inventiona  the  Bcrew-wrench  manufacture  has  been 
eleviittod  into  one  of  the  leading  indaBtrisB  of  the  couutry,  is 
liighly  esteemed  as  a  citizen  of  Worcester,  having  filled,  with 
the  perfect  eatiefaction  of  his  townsmen,  several  civic  positions, 
and  having  also  been  elected  by  them  to  serve  in  the  stats 
k-giiilature. 
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■  vouL-tri>itKiNe 

BEM    or  IHB   AKI   IN  TUB    CKIIED   BTIIU* 

The  fleece,  when  it  comes  into  the  wool  roerchant'a  hands,  i» 
subjected,  first,  to  a  general  division,  vhicli  dctermiDcs  tlie  class  of 
^ods  for  which  it  is  best  adapted ;  then,  in  the  hands  of  the  man- 
ufacturer, it  is  very  carefully  examined  and  sorted.  The  tbrce 
leading  classes  of  wool  are,  first,  felting  wools.  Their  peculiarity 
consists  in  the  serrations  along  the  edge  of  the  fibre.  Some  wools 
have  very  little  of  this,  and  fgit  very  imperfectly.  The  best  class 
of  goods  for  gcntlcmens'  wear  — broadcloths,  cassimcres,  and 
beavers  —  are  manufactured  from  felting  wools. 

Second,  combing  wools.  The  object  in  handling  and  working 
felting  wools,  is  to  pack  the  fibre  as  closely  as  possible.  la  the 
treatment  of  combing  wool,  the  object  is  right  the  reverse  —  to 
work  out  the  fibres  in  long,  silk-Iiko  threads,  and  thus  produce  * 
fabric  resembling  silk  goods.  From  combing  wools  are  made  > 
Jarge  class  of  fabrics  for  ladies'  wear,  aa  poplins,  mohairs,  aud 
alpacas. 

Third,  wild  and  hairy  wools.  These  come  from  Australia, 
Mexico,  and  South  America.  Wool  in  those  warm  countries, 
adapting  itself  to  the  climate,  does  not  compose  tbe  fine,  oily  mat 
for  the  protection  of  the  animal  from  cold  and  wet  which  we  find 
on  the  sheep  of  England  and  Germany.  It  falhi  away  from  the 
belly  and  legs  of  the  animal,  whose  back  and  sides  only  yield  ■ 
light  fleece  of  a  coarse  and  hairy  nature.  This  is  used  in  the  lower 
grades  of  blanketings,  and  extensively  in  weaving  carpets.  Be- 
tween the  felting  wool  and  the  combing  wool  proper  is  a  great 
variety  of  mixed  or  graded  fleeces,  adapted  to  tbe  production  of 
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white  bcd-blankcts,  kerseys,  liuseys,  flannels,  and  tweeds.  Quite 
the  majority  of  American  mills  are  engaged  uppn  the  latter  dasa 
of  manufactures. 

When  a  bale  of  felting  wool  is  opened  at  the  factory  of  a  weaver 
of  cassimeres  or  doeskins,  the  first  operation  is  the  BorHng ;  and 
here  great  judgment  and  long  experience  are  demanded.  The 
loom  has  been  brought  to  such  perfection  that  the  different  faces 
that  can  be  given  to  goods  afford  a  wonderful  variety  of  appear^ 
anccs,  from  material  which  is  practically  the  same  in  alL  Thus 
alternate  groups  of  threads  may  be  lifted  so  as  to  make  ribbed 
goods ;  they  may  be  lifted  in  a  curious  alternation,  so  as  to  give  a 
basket  or  braided  appearance.  The  part  of  the  fleece  that  is  thus 
thrown  to  the  surface,  or  makes  the  face  of  the  goods,  is  the  best 
in  the  fleece.  The  sorter  rolls  out  the  fleece  on  a  table,  sloped  a 
little  towards  him,  and  lays  his  hands  first  on  the  wool  that  cov- 
ered the  sides  and  shoulders  of  the  animal.  Each  bale  of  wool, 
as  well  as  the  wool  from  the  different  parts  of  the  sheep's  body, 
afibrds  many  different  degi-ees  of  fineness,  softness,  strengtli,  color, 
cleanness,  and  weight ;  and  tlie  sorter,  beginning  with  tlie  best 
wool  in  the  fleece,  separates  it  into  prime,  choice,  super,  head, 
downrights,  seconds,  fine  abb,  coarse  abb,  and  tags.  This  assort- 
ment is  of  great  importance,  and  on  it  is  based  the  reputation  of 
a  mill  for  producing  high  grades  of  goods  with  uniformity. 

The  manufacturer  must  have  nice  judgment  in  deciding  what  he 
can  do  with  the  various  bins  of  assorted  wool.  In  the  winter  and 
spring,  for  instance,  he  uses  his  prime  and  choice  to. compose  the 
face  of  light  summer  goods,  as  fancy  cassimeres.  This  gives  him 
a  large  supply  of  downrights  and  seconds,  of  which  he  can  make 
the  body  of  heavy  goods  for  cold  weather.  Thus  it  is  convenient 
and  profitable  to  change  the  make  of  goods  from  time  to  time  in 
the  same  mill,  as  different  sortings  are  the  better  adapted  to  this 
or  that  fabric. 

The  most  thorough  coloring  is  obtained  when  the  material  is 
dyed  in  the  wooL  A  preparation  from  indigo  is  found  to  make  the 
best  basis  of  color.  But  the  wool  must  be  well  cleansed  before  it 
is  dyed.  The  old  mixture  was  composed  of  strong  soap-suds, 
with  some  animal  acid  as  the  uric.  The  quantity  of  soap  absorbed 
by  wool  is  very  great  England  consumes  fourteen  million  pounds 
of  it  annually  in  scouring  her  wools. 

In  visiting  a  woollen  mill,  it  is  not  often  that  the  dye-room  is 
opened  to  inspection.     Each  large  mill  has  its  secrets  and  peculiar 
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processes,  on  which,  perhaps,  the  fame  of  their  cloth  is  based. 
Before  the  developraent  of  that  wonderful  and  beautiful  series  of 
colors  from  coal-tar,  known  as  tlie  annaline  dyes,  it  was  held  that 
blue  was  the  most  durable  of  all  the  colors  given  to  broadcloth. 
It  is  supposed  that  less  damage  to  the  fibre  and  soundness  of  the 
wool  is  wrought  by  indigo  rather  than  by  any  of  the  red  and  dark 
colors.  The  usual  proportions  for  a  good  black  dye,  for  every 
hundred  pounds  of  wool  previously  indigoed,  are  fi%'e  pounds  of 
copperas,  five  pounds  of  nutgalls,  bruised,  and  thirty  pounds  of 
logwood.  The  wool  is  first  dipped  in  the  solution  of  nutgalls, 
then  into  the  logwood  and  copperas.  Pyrollgnito  of  iron  is  used 
to  set  or  fix  the  black  dye. 

Now  commences  the  long  and  complicated  process  of  converting 
the  wool  into  cloth.  The  first  step  is  to  thoroughrly  pick  the  locks 
apart,  and  separate  all  sand,  dirt,  and  foreign  matter.  It  is  thrown 
upon  an  endless  apron,  which  feeds  it  into  a  cone-shaped  mill,  hav- 
ing spikes  on  the  inside  of  the  cone  and  on  the  axis  or  shall  that 
revolves  with  much  rapidity.  These  revolving  spikes  pull  and  pick 
the  wool  very  thoroughly,  and  a  blast  of  air  from  a  fan  carries 
away  the  dust.  It  now  passes  to  the  carding  machines.  These 
consist  of  large  cylinders,  belted  with  leather,  which  is  filled  with 
fine  steel  wires  curved  all  one  way.  Within  a  fraction  of  an  inch 
of  one  cylinder  another  revolves  in  the  opposite  direction,  equipped 
with  little  wire  teeth,  which  are  bent  in  the  opposite  direction  from 
those  on  the  first  cylinder.  The  wool  is  thus  pulled  into  a  fine 
film,  and  wound  around  the  cylinder ;  but  at  the  end  of  the  ma- 
chine a  comb,  with  a  rapid  up-and-down  motion,  takes  tlie  carded 
wool  from  the  cylinder,  and  guides  draw  the  fibres  into  a  delicate, 
rope-like  bundle  of  very  loose  fibres,  having  hardly  any  tenacity. 
This  is  the  penumbra,  from  which  the  even,  compact  thread  is  to  be 
condensed  by  the  spinning-jenny.  Just  before  entering  the  card- 
ing mill  the  wool  is  sprinkled  with  olive  oil.  The  slender  pipe  or 
roll  of  wool,  as  it  comes  from  the  machine,  is  twisted  into  a  soft, 
spongy  yarn,  and  this  is  twisted  hard,  or  slack-twisted,  according 
to  the  requirements  of  the  fabric  in  hand. 

No  verbal  description  of  a  spinning-jenny  and  of  a  power  loom, 
with  its  various  and  most  complicated  outfit,  can  be  made  intelli- 
gible. When  two  or  more  differcnt  sorts  of  threads  are  ready  for 
the  loom,  it  will  be  suflScient  for  our  present  purposes  to  say  that 
there  are  contrivances  in  weaving  that  will  throw  the  fine  and  hard- 
twisted  yams  to  the  face  of  the  web,  and  repress  the  coareer  and 
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softer  twists  to  the  back  of  the  cloth.  In  other  looms  both  sides  are 
treated  impartially,  and  a  garment  made  of  this  class  of  woollens, 
of  which  Mcfton  is  an  instance,  can  be  turned,  and  will  give  ae 
good  service  on  the  under  as  on  the  upper  side.  In  some  looms 
all  threads  of  a  certain  color  can  be  carried  at  the  face^  while  tlio 
reverse  is  quite  different  —  almost  the  opposite  in  color. 

But  the  best  class  of  woollens  are  only  half  made  when  the  piece 
is  unwound  from  the  looro^beam.  Fulling  or  felting  is  the  next 
important  process ;  and  here  the  need  for  careful  sorting  before 
the  wool  is  handled  becomes  apparent.  A  good  felting  wool  has^ 
about  twenty-five  hundred  spurs  or  notches  to  the  inch,  when 
examined  under  a  good  glass,  while  in  an  inch  of  Leicester  wool 
there  are  only  eighteen  hundred  spurs.  The  process  of  felting 
consists  in  rubbing,  moulding,  and  pressing  these  fibres,  eo  the 
spurs  will  interlock  and  becomo  fixed.  Supierfine  cloth  has  four 
pullings,  of  three  hours  each,  the  layers  of  cloth  having  a  thick 
solution  of  Castile  soap  between  them.  When  cloth  is  well  pulled, 
'  the  fibres  of  the  web  and  woof  are  inextricably  united,  and  it  will 
not  unravel  when  cut  on  the  lino  of  one  of  the  threads,  but  is 
alike  in  every  direction,  having  the  uniform  texture  and  soft  feel 
of  chamois  leather.  When  the  fabric  is  well  fulled,  the  fibre  of  the 
wool  is  pulled  up  by  a  peculiar  process,  called  teazling.  Teazles 
are  seed-pods  of  a  weed,  called  dipsacus,  in  botany.  It  bristles 
with  points  like  a  thistle-burr,  but  these  points  are  curved  over  a 
little,  and  are  very  stubborn  at  the  end.  When  a  number  of  these 
teazles  are  set  in  a  cylinder,  and  the  cloth  slowly  drawn  over 
them,  the  points  lift  the  fibres  of  wool ;  but  if  they  pick  up  a 
thread  which  offers  considerable  resistance,  Uie  point  of  the  teaale 
gives  way  or  breaks.  If  steel  points  are  used,  they  pull  the 
threads  out,  or  pick  holes  through  the  cloth.  The  teazle  leaves 
a  rough,  unsightly  surface  on  the  cloth,  which  is  removed  by  shear- 
ing.  Two  keen  steel  edges  on  a  cylinder  are  made  to  play  near 
each  other,  like  the  limbs  of  a  pair  of  shears,  and  under  tlie  point 
of  contact  the  cloth  is  slowly  drawn.  Fine  broadcloth  is  teazled 
and  shorn  several  times,  till  it  presents  a  very  short  and  perfectly 
uniform  nap.  Then  it  is  subjected  to  the  action  of  steam,  and 
afterwards  pressed,  to  give  it  lustre  and  compactness.  To  review 
this  process  by  which  the  best  cloth  is  made  :  there  are  nine  stops 
or  stages  in  it,  and  at  some  grand  exhibitions  manufacturers  have 
displayed  nine  parcels  of  wool,  or  specimens  of  work,  in  the  produc- 
tion of- broaddotb,  as  filBowf!:-^  . 
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First,  a  good  specimen  of  felting  wool,  scoured  white.  Second, 
the  same  after  the  indigo  bath,  presenting  a  bluish  tinge.  Third, 
dyed  quite  black,  with  nutgalls,  logwood,  and  pyrbgallic  acid. 
Fourth,  carded  in  plaits  or  rolls,  as  it  comes  from  the  cylinders  of 
the  carding-macbine.  Fifth,  spun  and  ready  for  the  loom.  Sixth, 
just  as  it  comes  from  the  loom.  Seventh,  after  being  felted  or 
fulled.  Eighth,  after  the  nap-  is  raised  by  teazling.  Ninth, 
sheared,  steamed,  brushed,  and  ready  for  the  tailor's  shears. 

These  steps  are  much  abridged  in  the  manufacture  of  flannels, 
blankets,  and  tweeds.  In  these  fabrics  both  sides  are  alike,  the 
loom  is  simple  in  its  construction,  and  the  goods  are  ready  for 
wear  as  soon  as  they  come  from  the  loom,  except  that  in  the  man- 
ufacture of  blankets  fine-toothed  cards  are  used  to  raise  the  nap 
or  down. 

Worsted  is  a  thread  spun  of  wool  that  has  been  combed,  and 
which  in  the  spinning  has  been  twisted  harder  than  ordinarily. 
The  word  originated  from  Worstead,  a  village  in  Norfolk  County, 
England,  where  the  manufacture  of  this  article  was  first  introduced. 

The  reason  why  a  long-stapled,  strong  and  firm,  though  some- 
what coarse  wool,  is  best  adapted  for  this  class  of  cloths  is,  be- 
cause they  require  a  fine,  smooth  yarn,  with  no  tendency  to  shrink 
or  felt.  The  wool  is  washed  and  willowed,  as  for  making  pulled 
cloth.  Then  follows  the  combing  process,  the  object  of  which  is 
to  draw  the  fibres  out  in  parallel  lines  or  threads.  It  was  former- 
ly done  by  hand  ;  but  forty-two  years  ago  John  Piatt,  of  Salford, 
invented  a  comber,  which  has  been  improved  and  modified,  till  it 
does  the  work  expected  of  it  with  great  perfection.  No  verbal 
description  of  a  machine  so  complicated  can  be  made  intelligible. 
•  The  work  on  alpacas  and  mohairs  is  expended  mostly  on  the 
yarns,  to  make  them  even,  regular,  and  glossy,  for  weaving  is  the 
last  operation  on  goods  of  this  class. 

The  long-wool  interest,  as  it  is  called,  in  distinction  from  felting 
wool,  is  comparatively  new  in  this  country,  having  been  developed 
since  the  war  ;  but  the  manufacturers  in  this  line  have  made  won- 
derful advances,  and  we  can  show  lustre  goods  as  elegant  in  their 
finish  as  any  from  the  French  looms. 

Erastus  Bigelow,  of  Boston,  has  done  more  than  any  American, 
as  much-  as  any  one  inventor  that  ever  lived,  to  bring  woollen 
manufactures  to  their  present  perfection.  He  has  taken  out  more 
than  fifty  distmcl  patc^wta  Cot  devices  and  improvements  in  looms 
and  other  machiueB  fox  \iwi^\w%  -^^^^   ^>a  ^\^^  ^ssw^tovemeot  is 
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in  a  loom  for  vosrlng  BroBSolH  carpeting.  PrevionB  to  his  inven- 
tion, a  boy  was  roqnircd  to  itand  by  tho  old  loom,  and  ply  the 
brass  wire  or  rod,  over  which  tho  throads  are  looped,  to  form  the 
pattern  peculiar  to  tho  Brnsscls  style  of  tapestry.  He  invented 
an  automatic  loom,  by  which  Bntssols  carpeting  can  be  woven  with 
great  rapidity  and  perfection.  His  loom  has  been  adopted  ia  the 
English  mills,  and  thero  are  aeveral  factories  in  this  country  where 
the  more  expensive  sorts  of  carpeting,  as  Bmssels,  Wilton,  and 
Axminstcr,  are  made  with  great  perfection  and  beanty  of  pattern. 

Workmen  and  workwomen  in  woollen  mills  are  well  paid.  The 
care  and  skill  required  in  many  stages  of  tho  process  demand 
operatives  beyond  tho  average  in  steadiness  and  discretion.  In 
broadcloths  especially  there  ia  room  for  indefinite  development  and 
improvement  at  almost  every  stage  of  production.  The  sorting 
can  be  made  more  nice  and  perfect ;  the  washing  and  removal  of  . 
the  animal  oil  can  be  more  thorough  ;  the  spinning  can  be  careful- 
ly adjusted  to  the  nature  of  the  wool,  and  the  quality  or  grade  of 
goods  in  which  it  is  to  be  wrought.  In  the  fulling,  and  shearing, 
and  steaming,  also,  the  most  careful  manufacturer  will  find  that,  as 
perfectly  as  ho  may  conduct  his  operations,  some  bolt  that  he  may 
SCO  at  an  importer's,  made  in  the  west  of  England,  will  surpass  his 
best  efforts  in  the  compactness  of  the  fabric,  in  the  shortness  of 
the  nap,  in  the  smoothness  of  finish,  and  in  that  remarkable  quality 
of  the  best  English  goods,  the  freshness  of  their  appearance  after 
months  of  constant  wear.  But  year  by  year  our  mills  are  gaining 
on  the  west  of  England  in  the  excellence  of  their  goods,  and  these 
is  not  suOicient  excuse  for  the  too  prevalent  idea  that  a  gentleman 
cannot  array  himself  in  first-class  garments  unless  made  up  by  a 
tailor  that  imports  his  materials.  We  hare  no  class  of  men  more 
intelligent,  more  enterprising,  or  more  patient  than  onr  woollen 
manufacturers,  and  their  greatest  drawback  is  the  irrational  prtyur 
dicc  that,  because  we  make  great  quantities  of  cheap  goods  far 
popular  service,  our  mills  cannot  turn  out  a  first-cIass  diagon^  er 
cassimcrc,  or  beaver,  or  Melton. 
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Probably,  in  the  earliest  days,  whenever  sewing  with  the  com- 
mon needle  first  became  onerous  to  the  housewife,— or  the  hoos^ 
ba^d  [husband],  it  may  have  been,  for  perhaps  domeatio  rdation^ 
were  better  balanced  than  now,  and  domestic  duties  more  equitably 
divided,  —  probably  human  hopes  longed  for  and  human  geniiu 
attempted  to  devise  some  plan  of  sewing  more  speedy  and  easy  than 
that.  Thns  the  ancient  tambouring  apparatus,  employed  for  eta- 
brotdering  figures  upon  fabrics,  to  be  aAerward  removed  and  sewed 
upon  others,  was  an  example  evincing  a  general  desire  to  the  direc- 
tion of  the  sewing-machine,  and  combined  the  eye-pointed  needle 
with  other  devices  now  common  in  sewing-machines.  Machine 
■  embroidering  with  a  large  number  of  needles  seems  to  have  be«) 
invented  about  the  beginning  of  the  present  century,  by  John 
Duncan,  whose  process  was  patented  in  May,  1804.  He  used  barbed 
or  hooked  needles,  attached  in  a  straight  line  to  a  horizontjl  bai; 
the  forward  motion  of  which  carried  the  barbed  ends  all  throusli 
the  fabric  together,  and  each, being  then  supplied  with  a  thread  by 
a  feeding-needle,  the  reverse  motioa  took  them  all  back,  with  the 
loops  of  the  thread,  which  passed  thiongh,  and  secured,  the  loops  of 
the  previous  stitch.  Patterns  wore  worked  by  a  sliding  motion  of 
the  fabno  with  iU  vwtiiai  ftwae,  either  to  the  right  or  the  left,  op 
©r  down,  the  moveoiBtA  "yjeav^ywtosftA  «i!&Kt  Vj  *ra«w  spindle^ 
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worked  by  hand^  or  pattern  cams  out  to  the  reqpir^  degigD.  This 
may  be  considered  the  first  important  step  made  ^n  embroidering 
machinery,  which  was  afterwards  ciMrried  to  grieat  perfe^tjion  in  the 
machines  of  M.  Heilmann. 

The  embroidering  machine  i^  th^  precursor,  of  the  more  modem 
sewing-machine  is  worthy  of  more  extended  description,  both  hisr 
tone  and  mechanical,  than  we  shall  be  able  to  give  it  in  this  article, 
and  is,  as  to  its  influence  in  the  fine  arts,  of  no  less  importance  than 
the  sewing-machine.  On  first  reflection  it  would  seem  strange  that, 
the  machine  for  producing  ornamental  work  or  &bric8  should  have 
preceded  that,  in  the  line  of  invention,  of  the  nuLchine  designed  for 
more  practical  and  necessary  purposes.  But;  the  savage,  while  ha 
simply  folds  about  him  his  rude  garment  of  a  bullock's  hide,  if  in^ 
deed  he  wears  any,  elaborates  and  profusely  adorns  his  cap  with 
feathers,  paints  his  face,  or  tattoos  his  limbs,  etc.  The  march  of  the 
race  from  barbarism  to  the  higiiest  degree  of  present  civilization 
is  perhaps  ab  signally  expressed  in  the  matter  of  its  personal  adorn- 
ments as  in  any  other  way.  In  barbarism  gewgaws  of  all  possible 
sorts  constitute  the  chief  movable  property  of  tribes  and  individuals) 
worn  without  any  regard  to  what  we  c^  **  good  taste,**  and  with 
whatever  provision  the  individual's  ability  will  permit.  In  semi- 
barbarism  less  ornamentation  attends  the  individual,  as. well  as  the 
tribe  or  nation  in  its  public  parades,  its  religious  demonstrations,  its^ 
"going  forth  to  battle,'*  etc.,  than  distinguishes  the  wholly  bar- 
baric tribes.  And  as  the  race  moves  on  it  divests  itself  of  a  portion. 
of  its  oi-namcnts,  and  turns  its  energies  to  the  possession  of  more 
substantial  and  useful  wealth ;  and  in  most  enlightened  civilization 
we  observe  but  little  of  personal  adornment,  especially  among  those, 
really  advanced  in  literary  culture,  or  winning  the  great  triumphs  of 
modem  progress.  Indeed,  the  ornamentation  of  thq  person  to  any 
great  extent  has  come  to  be  regarded  by  the  more  refined  society 
of  these  days  as  the  badge  of  ill-breeding  and  lack  of  brains.  The 
top  and  the  silly  woman,  the  gambler  and  pot-house  politician,  the 
flunkey  and  the  bar-tender,  the  sporting  fraternity,  and  people  of 
their  kind,  are  distinguished  by  their  love  of  display  in  personal 
adornment, — vain  of  their  finger-rings,  ear-rings,  pins,  and  gaudy 
dresses,  while  the  earnest,  intelligent,  honest  woman  and  philo- 
sophic man  eschew  these  things  altogether.  Indeed,  the  skilful 
reader-,  of  human  nature  needs  no  better  evidence  of  a  man's  or 
woman's  lack  of  the  better  oharacteristics  of  the  heart  and  brain 
ihan  the  showy  ornaments  they  wear.    In  fact,  he  may  read  the 
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comparativie  moral  and  intellectual  merits  or  demerits  of  people  by 
noting  the  different  degrees  of  their  ornamentation. 

But  to  return  from  this  digression  upon  the  moral  significance  of 
**  finer}',"  to  the  history  of  embroidery,  —  the  machinery  to  accom- 
plish much  of  which  was  the  forerunner  of  that  great  power  of 
these  times,  the  sewing-machine. 

It  appears  that  from  the  earliest  historic  times  embroidery  re- 
ceived the  attention  of  the  "powers  that  be."  Indeed,  every  earnest 
Jew  and  Cliristian  cannot  but  believe  that  God  himself  was  not 
only  not  insensible  to  the  pleasing  influences  of  embroidery,  but 
that  he  took  special  care  to  cultivate  a  love  of  it  in  his  creatures. 
It  behooves  us  then  to  speak  of  the  embroidery  of  the  days  of  Moees 
with  respect,  if  not  admiration.  But  it  is  greatly  to  be  feared  that 
much  of  the  embroidery  of  modem  times  has  not  enjoyed  supreme 
guidance  in  its  manufacture ;  and  the  same  may  be  said  of  not  a 
little  of  our  clothing,  shirts,  etc. 

In  Exodus,  twenty-fifth  and  twenty-sixth  chapters,  we  find  that 
the  Lord  spake  to  Moses  directly  upon  this  subject  of  embroidery, 
among  other  things,  so  far  as  it  related  to  the  ornamenting  of  the 
Tabernacle  then  making.  There  are  people  of  doubting  mirfds, 
Atheists  and  Infidels,  who  profess  to  disbelieve  this  record  of  God's 
personal  communication  with  Moses.  But  the  doubts  of  these  men 
can  never  disturb  the  fact. 

God's  vSpecial  interposition  in  the  matter  of  embroidery  gives  to 
the  writer  a  peculiar  charm  in  its  discussion,  and  we  shall  be  par- 
doned by  our  readers,  we  trust,  for  quoting  somewhat  frx>m  the  au- 
thority to  which  we  have  refeired.  After  instructing  Moses  how  to 
have  the  Ark  of  the  Covenant  and  sundry  candlesticks  made 
(Ex.  XXV.),  the  Lord  proceeded  to  give  him  directions  how  to  adorn 
the  Tabernacle.  The  chief  regret  of  the  student  of  history  would 
naturally  be,  that  at  that  time  they  had  no  such  thing  as  an  em- 
broidering or  sewing  machine,  which  would  have  greatly  aided 
the  paiiies,  the  superintendent  and  workmen  alike,  and  shortened 
their  day's  work  by  several  hours  perhaps.  But  it  could  not  be  ex- 
pected that  anybody,  not  even  Moses  with  all  his  sacred  inspiration, 
could  be  master  of  everything. 

In  his  orders  to  Moses,  the  Lord  made  detailed  specifications  of 
how  he  would  have  the  Tabernacle  adorned  (Ex.  xrvi.) :  **  More* 
over,  thou  shalt  make  the  Tabernacle  with  ten  curtains  €ff  fine 
twined  linen,  and  blue,  and  purple,  and  scarlet :  with  chembims  of 
cunning  work  diaVl  \\vou  mtiisft  xJasui. 


HODEBK  INVEKTIOK  IK  DOMESTIC  INDITSTftT.         92S 

*<The  length  of  one  curtain  shall  be  eight-and-twentj  cahita,  and 
the  breadth  of  one  curtain  four  cubits,  and  every  one  of  the  cur- 
tains shall  have  one  measure. 

^^The  five  curtains  shall  be  coupled  together  one  to  another;  and 
other  five  curtains  shall  be  coupled  one  to  another. 

^  And  thou  shalt  make  loops  of  blpie  upon  the  edge  of  the  one 
curtain  from  the  selvedge  in  the  coupling ;  and  likewise  shalt  thou 
make  in  the  uttermost  edge  of  another  curtain,  in  the  coupling  of 
the  second. 

^  Fifty  loops  shalt  thou  make  in  the  one  curtain,  and  fifty  loops 
shalt  thou  make  in  the  edge  of  the  curtain  that  is  in  the  coupling 
of  the  second;  that  the  loops  may  take  hold  one  of  another. 

"^  And  thou  shalt  make  fifty  taches  of  gold,  and  couple  the  cur- 
tains together  with 'the  taches;  and  it  shall  be  one  tabernacle.^ 

We  have  not  space  to  quote  here  in  extent  fit>m  the  exceed- 
ingly interesting  and  spirited  history  of  Moses's  business  conferences 
with  the  Lord,  —  suffice  it  that  extended  instructions  followed  as  to 
how  to  adorn  the  outside,  etc.,  of  the  Tabernacle  by  those  arts  in 
which  the  embroidery  machine  and  its  ^regular  descendant''  the 
scwing-mackine  would,  if  then  in  existence,  have  played  a  chief 
part^  and  have  entered  into  sacred  history,  as  well  as  candlesticks 
and  like  unimportant  wares.  It  is  greatly  to  be  regretted  that  the 
East  of  those  days  was  not  blessed,  like  the  West  of  these  times, 
with  such  machines, — beautiful  emblems  of  the  progress  which  the 
race  has  made  since  Moses's  time.  But  our  confined  space  forbids 
our  dwelling  in  comment  upon  either  the  wants  or  glories  of  the 
East,  either  with  or  without  its  Moses.  Not  only  Western  Europe 
with  its  teeming  nations  has  become  known  to  history  since  his 
day,  but  another  West,  in  the  shape  of  two  great  continents, 
has  been  opened  to  races  which  were  allied  to  those  over  whom 
Moses  ruled.  Our  own  Republic  takes  the  lead  of  the  world 
in  active  business  and  mechanical  enterprise,  and  the  most  no- 
ticeable feature  of  the  industrial  advance  in  the  United  States 
during  this  century  lies  in  the  rapidity  with  which  an  organized 
and  highly  difierentiated  society  has  been  established  in  "the 
West."  Though  this  term,  like  that  of  "down  South,"  or  "up 
East,"  is  indefinite,  and  has  come  to  be  applied  in  turn  to  every 
section  of  the  country  lying  between  the  Atlantic  sea-coast  and  the 
Pacific,  yet  the  rapidity  with  which  in  this  century  it  has  leaped 
from  the  borders  of  the  settlements  at  the  close  of  the  Revolution 
is  astounding,  and  wildernesses  lai^ger  than  many  of  the  countries  of 
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Europe  have  been  redeemed^  making  "  out  West**  no  longer  refer  to 
the  borders  of  the  Ohio,  or  th^  unsettled  ehores  of  Lake  Erie,  but  to  the 
outskirts  of  a  region  which  was  unknown  and  unexplored  even  fifty 
yeara  ago,  showing  that  in  civiliiu^on,  as  in  everything  else,  the  worid 
has  entered  upon  the  railroad  era  of  progress.  When  we  compare 
the^  centuiy  and  a  half  which  it  took  for  the  settlements  upon  the 
Atlantic  sea-coast  to  extend  towards  the  inland,  not  more  than  a 
few  hundred  miles^  with  the  rapidity  with  which  west  of  the  Ohio 
River  growing  cities  and  a  well-cultivated  country  have  been  created 
from  a  wilderness,  we  see  the  difference  between  the  activity  of  the 
social  forces  at  work  in  the  world  of  to-day  and  those  which  were 
in  action  at  the  time  of  the  settlement  of  the  colonies. 

The  isolation  of  a  society  which,  by  the  want  of  means  of  com- 
munication, was  limited  to  the  narrow  circle  of  its  own  members  for 
subjects  of  interest  and  the  stimulants  to  social  activity,  has  now 
been  replaced  by  a  condition  of  things  in  which  the  daily  journals 
give  the  news,  not  only  from  all  over  the  country,  but  frx>m  all 
round  the  world.  The  telegraph. has  replaced  the  post-boy,  and 
news  from  Europe  is  old  in  a  day,  instead  of  being  fresh  in  three 
months,  as  it  was  at  the  commenoemant  of  this  century.  With  the 
railroad,  also,  the  Pacific  and  Atlantic  coasts  are  brought  practically 
into  more  immediate  connection  than  Boston  and  New  York  were 
fifty  years  ago. 

In  fact,  the  material  civilization  of  the  present  has  made  it  poes- 
ble  that  a  single  nation,  composing  an  homogeneous  social  and  po- 
litic^ organization,  should  extend  through  the  wide  expanse  of  oar 
national  domain  without  the  danger  of  disintegration  and  falling  to 
piqces  for  want  of  any  close  connection  between  its  parts,  which  has 
heretofore  in  the  history  of  the  world  led  to  the  disruption  of  all 
attempts  at  universal  empire.  It  has  been  shown  elsewhere  in  this 
work  how  slow  and  difficult  was  the  process  of  establishing  the 
various  staple  branches  of  manufactures  in  the  early  days  of  the 
colonial  times ;  but  by  the  gradual  process  of  differentiation  the  ma- 
terials have  been  prepared,  and  the  forces  necessary  for  their  oigan- 
ization  have  been  generated,  so  that  now  the  building  of  a  dty  ap- 
peal's to  be  hardly  a  greater  undertaking  than  the  construction  of 
a  single  modest  house  was  to  the  settlers  at  Plymouth. 

As  a  child,  who  with  difficulty  has  mastered  his  figures,  and  ob- 
tained a  comprehension  of  the  simplest  rules  of  arithmetic,  comei 
finally  by  practice  to  be  able  to  apply  them  to  the  calculation  of  the 
eartii'sorW)  axv^^t^dAfiX  \Xk^  {>\txu?e  motions  of  the  solar  sgf^tem,  to 
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has  the  nation  by  slow  steps  Idamed  the  use  of  its  fiunflties,  aoA 
obtained  the  experience  in  their  use  which  enables  it  to  extend  the 
complex  civilization  of  the  present  with  greater  ease  than  it  was 
formerly  enabled  to  clear  and  stock  a  neighboring  &nn.  Boston 
w^as  settled  in  1630,  and  in  1700  contained  only  about  seven  tfaou^ 
sand  inhabitants.  In  1790  the  first  national  census  showed  the 
population  amounted  to  18,038  persons,  it  having  in  ninety  years 
less  than  trebled. 

For  a  comparison  with  this  gnowth  of  the  chief  city  of  New  Eng- 
land, we  will  take  a  dty  in  Ohio,  which  at  tiie  beginning  of  this 
century  was  about  the  UpLit  of  *^  the  Wettt,**  and  which  as  the  first 
State  lying  in  the  line  of  the  oourse  of  the  weetward  emigration  of 
iree  labor,  which,  avoiding  slavery,  has  ndled  in  *  steady  stream  to 
the  Rocky  Mountains,  building  up  cities,  aold  carrying  with  it  all 
the  appliances  of  oivilieaticni,  was  the  firat  settled  State  of  the  West^ 
—  Cincinnati,  which  was  first  Udd  out  in  1788,  had  in  1800  only 
four  hundred  inhabitants,  the  disputed  title  to  the  territory  whidi 
then  formed  what  was  called  the  Northwest  Territory  hating 
proved  an  obstacle  in  the  way  of  its  rapid  settlement.  With  the 
settlement  of  this  questi<m,  the  West  was  opened  fireely  to  the  tide 
of  emigration  whidi  flowed  irom  the  Eastern  States,  caused  by  the 
attractions  of  the  new  life  of  a  new  country,  and  the  opportunities 
it  afforded  for  enterprise,  together  with  that  firom  Europe,  composed 
of  those  who  looked  with  hope  to  the  new  republic,  and  sought  to 
live  where  the  simple  right  of  potitical  representation  which  it 
required  a  revolution  to  obtain  at  home  was  freely  offered  to  any 
one  who  desired  it. 

Fifty  years  after  the  opening  of  this  century,  less  than  the  time 
allotted  for  two  generations,  the  population  of  Cincinnati  had  i&- 
crensed  from  four  hundred  to  nearly  two  hundred  thousand  persons, 
had  built  nearly  a  thoisand  steamboats^  and  shipped  yearly  nearly 
one  hundred  millions  of  doUars*  worth  of  produce,  importing  neaiiy 
eighty  millions  of  dollars' worth  of  materials  from  abroad*  Beside 
this,  the  industrial  enterprise  of  the  dty  had  built  up  a  manufacture 
ing  interest  which  produced  an  aggregate  of  over  fifty  millions  of 
dollais'  worth  of  various  articles,  and  die  city  has  established  ndt 
Toad  connection  with  more  than  ten  thousand  miles  of  railroad  lead- 
ing directly  to  or  through  it.  Nor  was  all  this  done  at  the  expeniEi^ 
of  the  rest  of  the  State;  on  the  contrary,  the  fi*eedom  of  our  poUtioal 
conditions  leads  to  the  mutual  interdependence  of  the  oommerdid 
and  agricultural  interests.    Our  cities  are  not  founded,  as  those  of 
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dreds  of  men  in  thdr  works,  ihej  bave  a  Imge  force  of  sgents 
scattered  not  only  througbout  this  conntty,  but  also  in  Europe^ 
engaged  in  creating  and  supplying  tbe  demand  for  tbeir  warea. 
To  meet  this  demand,  their  works  produce  over  sixteen  hundred 
machines  a  week.  Taking  the  inspiration  for  the  character  of 
their  business  from  the  spirit  of  Western  indnstry,  from  the 
broad  prunes  which  snpply  the  world  with  cheap  food,  and  the 
mighty  rivers  which  carry  to  the  sea  the  materials  for  the  cheap 
food  of  nations,  they  dedgned  to  extend  their  boBinesB  among  the 
people  by  selling  their  wares  bo  asto  place  them  within  the  reach 
of  all. 

In  the  pnrmance  of  this  plan  they  have  so  organized  their 
business  as  to  be  able  to  produce  ezccJIent  machines  of  their  dan 
at  a  rate  lower  than  the  hijfb-prioed^  sewing-machines  can  be 
afforded ;  and  while  never  allowing  any  machine  of  their  make  to 
be  placed  in  the  maiket  which  is  not  perfect  in  its  operatioo,  they 
have  found  their  reward  in  the  repatation  thdr  machines  have 
gained  among  the  consumers^  and  in  the  large  demand  for  them 
which  they  have  thus  created. 


"WilHm  Shuttle  Sewiug-HuUne. 


The  gentlemanly  inventor  and  proprietor  of  the  Wilson  machine 
is  one  of  the  remarkable  products  of  free  civilization  indigenous 
to  the  West,  and  found  nowhere  else,  whose  destiny  seems  to 
ever  be  to  lead  on  tbe  march  of  empire  in  its  westward  growth, 
and  himselt  as  well  as  his  great  &ctory,  an  object  worthy  of  the 
tourist's  vidtation.    Mr.  Wilson  is  one  of  those  advanced  men  who 
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give  character  to  the  enterprises  they  nndertake,  sttd  alwaj-g  nuke 
their  mark  upon  the  times, — reaping  usually  the  due  reward  of  their 
genius  and  energy,  commanding  for  themselves  the  luxuries  ae  well 
as  the  honors  of  life.  Mr.  Wilson's  superb  "  turn-out,"  as  it  rolli 
down  Euclid  Street,  in  Cleveland,  is  a  marked  feature  in  a  democniti* 
government,  and  not  only  an  object  of  interest  on  account  of  the 
taste  of  the  proprietor  displayed  in  it,  but  as  an  historical  contrast 
to  the  wagon  of  only  fifty  years  ago,  which  moved  over  the  same 
ground  creaking  on  its  axles,  and  uow  and  then  losing  it«  linchpiu. 


WilMa  SMring-Hachine.     Full  C»biii«t 
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MoDBBiT  srelUDology  dividei  tihe  periods  in  tlie  early  history  of 
the  human  ntee  into  the  stone,  the  hronxe,  and  the  iron  eras,  thng 
indicating  the  gradoal  adranoe  of  mankind  tovarda  a  methodb 
knowledge  of  the  natnral  prodncta  of  the  eattfa,  and  an  ability  to 
make  use  of  them  for  our  own  pnrposee.  With  his  nnafnated  hands 
the  primitive  man  had  only  snch  advantages  over  other  animals  as  his 
different  atrnotore  gave  him,  and  in  fiict  he  was  inferior  to  most  of 
them  in  has  aMlity  to  perform  the  operations  for  which  they  are 
fitted  by  natnre  with  certain  spedal  appliances.  The  hog,  for  e& 
ample,  can  tnm  np  the  ground  in  search  of  roots  roach  better  with 
his  snout  than  a  man  can  with  his  fingers. 

From  wood,  bone,  and  finallyfinm  stone,  the  first  tools  were  made; 
then  entering  on  the  metallio  age,  man  first  made  nae  of  such  of  the 
metals  as  are  roost  readily  fonnd  and  most  ea^y  worked,  nntil 
finally  he  became  able  to  fit^ion  iron  for  bis  nse.  Peih^M  to  the 
archfDologist  of  the  fotnre,  this  age  of  the  world's  progress  will  be 
classed  as  the  steel  age,  for  we  are  certunly  entering  i^n  its  iq>pli- 
cation  to  pmrposes  and  uses  for  which  it  has  not  been  before  en^ 
ployed. 

Chemically  considered,  ateel  occupies  an  intermediate  position  be- 
tween wrought  iron  and  cast  iron ;  wrought  iron  being  umply  iron, 
while  steel  contains  an  addition  of  fkim  one  to  one  and  a  half  per 
cent  of  carbon,  and  oast  iron  contains  abont  four  per  cent  of  caiv 
bon.  Steel  may  therefore  be  made  by  a  process  which  shall  ^ve  to 
wronght  iron  the  necessary  amount  of  carbon,  or  by  another  which 
■hall  eliminate  from  oast  iron  the  excess  of  diat  sobstaaoe.    Of  th« 
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magnetie  oxide.  This  is  pounded  fine,  the  quarts  being  separated 
from  the  oxide  by  winnowing.  Their  furnaces  are  small,  and  are 
built  of  clay,  being  four  or  five  feet  high,  pear-shaped,  measuring 
about  two  feet  at  the  bottom  and  one  at  the  top.  The  opening  at 
the  front  is  built  up  with  clay  for  the  smelting  operation.  The 
bellows  used  for  intensifying  the  fire  are  made  of  a  goatskip, 
stripped  off  whole.  The  holes  for  the  legs  are  tied  up,  and  a  nozzle 
placed  in  the  hole  for  the  neck,  while  the  air  is  supplied  through  the 
hole  for  the  tail,  which  is  dosed  when  the  air  is  blown  out.  With 
two  such  bellows,  worked  alternately,  one  by  each  hand,  a  continuous 
blast  is  kept  up,  of  sufficient  force  to  smelt  the  ore.  The  fuel  used 
is  charcoaL  The  iron  thus  made  is  converted  into  steel  in  orucibleSi 
containing  about  a  pound  each.  The  iron  is  cut  into  small  pieces, 
and  mixed  with  wood  chopped  fine.  Upon  each  crucible  thus  filled, 
one  or  two  green  leaves  are  laid.  The  proportions  of  iron  and  wood 
.with  which  the  crucibles  are  charged  are  generally  ten  of  iron  to  one 
of  wood  and  leaves.  The  crucibles  are  then  plugged  tightly  with 
clay,  and  are  piled  up  in  an  arch  so  as  to  form  a  fiimace,  whidi  is 
diarged  with  charcoal  as  fuel.  The  heat  is  kept  up  about  two  hours 
and  a  half.  The  crucibles  are  then  allowed  to  cool,  and  on  being 
taken  out  the  steel  is  found  in  a  cake  in  the  bottom  of  each.  If  the 
fusion  has  been  perfect,  the  tops  of  the  cakes  are  covered  with 
thread-like  lines  radiating  from  the  centre.  I^  however,  the  tops  of 
the  cakes  appear  honeycombed,  with  lumps  projecting,  the  fusion 
has  been  imperfect,  and  the  cake  is  rejected.  As  an  average,  four 
or  five  of  the  cakes  are  found  to  be  thus  defective. 

From  the  steel  thus  made,  when  remelted  and  drawn  into  rods, 
it  is  claimed  by  competent  judges  that  the  best  cutlery  can  be  made ; 
and  for  this  purpose  that  ^  it  is  infinitely  superior  to  the  best  English 
cast  steel.^  Not  only  is  excellent  steel  made  by  this  rude  process 
among  a  people  who,  as  yet,  are  guided  in  their  operations  by  tra- 
dition only,  having  no  conception  of  the  more  accurate  methods  of 
modem  science,  but  depending  entirely  upon  individual  experience 
and  skill  for  success ;  but  the  Hindoos,  as  do  various  other  half<avil- 
ized  nations,  excel  in  tempering  their  weapons  and  tools,  though  this 
work  is  performed  in  the  same  rude  manner.  The  celebrated  Da- 
mascus blades,  which  were  so  highly  valued  in  Europe  for.  their  tem- 
per and  edge,  were  made  in  Damascus  from  this  steel  manufactured 
in  India.  The  Crusades  extended  the  reputation  of  these  sword- 
Vlades  aU  over  Europe,  and  the  readers  of  the  Waverley  Novels  will 
recall  the  scene  between  Richard  of  England  and  Saladin,  in  which 


they  displayed  the  various  merits  of  their  respeethrd  weapoDft 
Richard,  Irith  his  long  two-handed  sword,  serered  at  a  blow  the  iron 
handle  of  a  bftttle-axe,  without  injuring  at  all  the  edge  of  hit 
weapon ;  While  Saladin,  to  show  the  temper  and  aharpneM  of  lii 
Damasks  blad^  tossed  a  silken  gauze  scarf  into  the  air,  and,  as  it 
floated  down,  drew  the  edge  of  his  scimitar  aordea  it,  dividing  it 
into  two  pieces  without  disturbing  its  slow  movement. 

The  art  of  thus  tempering  blades  has,  however,  been  lost,  and 
though  numerous  experiments  were  made  in  Europe  to  discover 
and  imitate  the  process,  they  were  unsuooessihL  Though  most 
probably  the  process  was  a  simple  one,  yet  it  baffles  all  the  science 
and  skill  of  modem  times.  The  nearest  approach  to  success  wis 
made  by  General  Anosso^  who  conducted  an  extended  series  of 
researches  with  the  most  exact  and  scrupulous  nicety.  The  success 
ho  met  with  led  him  to  establish  a  manu&ctory  at  Zlatoosk,  in  die 
TJral  Mountains,  where  he  made  blades  similar  to  those  of  Damascus. 
His  chief  method  of  procedure  was  as  follows. 

The  ore  was  melted  with  graphite,  in  crucibles  (barged  with  about 
eleven  pounds  each,  together  with  a  small  quantity  (^  dolomite. 
The  fusion  was  continued  as  long  as  possible.  The  blast  is  kept  up 
until  all  the  Aiel  is  consumed,  and  the  crucible  is  not  removed  un^ 
it  is  cold.  Attention  is  then  to  be  given,  in  drawing  the  steel  out, 
that  it  is  not  too  hot.  When  tempered,  the  hardest  finish  is  given 
at  the  straw-yellow  oolor;  the  greatest  elasticity  at  the  blue ;  and 
at  the  green  it  begins  to  lose  its  elasticity.  The  blades  are  cooled 
by  plunging  in  boiling  grease.  A  sabre  is  given  the  best  temper 
by  a  blue  heat  at  the  point,  a  violet  in  the  middle,  a  yellow  along 
the  edge,  and  a  green  near  the  handle.  At  these  works  General 
Anossoff  produced  blades  with  which  a  floating  gaute  scarf  could 
be  divided  at  a  stroke.  They  could  be  bent  at  right  angles,  and 
would  return  to  their  original  form.  Since  the  death  of  General 
Anossofl^  in  1851,  the  quality  bf  the  products  of  the  works  has  fallen 
oft 

In  Western  Europe,  during  the  Middle  Ages,  the  maoufkcture  of 
st^el  was  almost  unknown.  In  England,  the  first  patent  for  making 
steel  was  git^en,  in  1626,  to  Richard,  Lord  Dacre,  Thomas  Letsmne, 
and  Klcholas  Page.  The  invention  of  the  process  was  made  by  Let- 
some.  In  1670,  mention  is  made  of  the  process  of  tniddng  steel  by 
boiling  the  milterial  ^in  sow-metal."  This  is  supposed  to  be  the 
method  spoken  of  by  various  authors  as  in  early  use  on  the  Coa^ 
nent. 


The  process  of  ce$nenkUian  oohbukUi  of  heating  iron  banii  piud^ed 
in  charcoal,  in  a  fumacey  for  a  period  of  firom  six  to  ten  daySiaoocrd- 
ing  to  the  quality  or  characteristics  of  the  product  required.  I'be 
greater  the  heat  maintained  the  quicker  is  the  prooefui  of  con^renioo. 
Steel  thus  made  is  called  blistered  steel,  fix>m  the  &ot  of  the  bai« 
being  found  covered  with  blisters.  Steel  of  this  kind  has  ita  interior 
texture  very  irregular ;  it  is  white  like  frosted  silver,  and  its  fracture 
shows  crystalline  angles  and  &cettes,  which  are  laxger  in  proporiioa 
as  the  process  has  been  further  carried  on,  and  the  mixture  with  the 
carbon  of  the  charcoal  has  been  greater.  The  crystals  of  the  centre 
are  always  smaller  than  those  near  the  sur&ce  of  the  bar.  Before 
using  for  tools,  sudb  steel  needs  to  be  subjected  to  the  process  of 
fiUiftg^  as  it  is  called ;  that  is,  it  is  drawn  out  by  hammering,  bj 
which  the  texture  is  made  more  uniform  and  dense.  Cast  steel  in 
Uistered  steel,  broken  into  fragments,  and  fused. 

The  chief  property,  however,  of  steel,  which  gives  it  its  value  for 
•o  many  purposes,  is  that  of  being  hardened,  or  tempered*  When 
exposed  to  a  progressive  heat,  it  takes  in  succession  the  following 
polors :  1,  a  faint  yellow,  which  indicates  the  fit  temper  for  lanoetS| 
which  require  the  finest  edge,  with  but  littjto  strength  of  metal;  S, 
a  pale  straw-color,  indicating  the  temper  for  raaors,  and  soi^geons' 
amputating  instruments ;  8,  a  full  yellow,  indicating  the  temper  fbr 
penknives,  with  increased  toughness ;  4,  a  brown  yellow,  indicating 
the  temper  for  cold-chisels,  and  shears  for  cutting  iron ;  6i,  a  brown 
with  purple  spots,  indicating  the  temper  fi>r  axes  and  plane  irons} 
6,  a  purple,  indicating  the  temper  fi>r  table-knives  and  shears  for 
doth ;  7,  bright  blue,  indicating  a  temper  for  swords  and  watch* 
q>rings ;  8,  a  full  blue,  indicating  a  temper  for  small  fine  saws  and 
daggers ;  9,  a  dark  blue,  verging  on  black,  indicating  the  temper 
Ibr  large  saws^  the  teeth  of  which  are  to  be  sharpened  with  a 
file. 

The  degrees  of  heat  required  for  these  various  degrees  of  temper 
are  as  follows:  1,480**  F,;  2,  450%  3,  470%  4,  490%  5,  510%  6, 
530'' ;  7,  550'' ;  8,  hW ;  9,  OOO"*.  Above  this  the  metal  approaches 
^  near  ignition  that  the  differing  colors  cannot  be  distinguished. 
After  ignition,  if  allowed  to  cool  slowly,  the  steel  becomes  very  soft, 
and  fit  for  the  use  of  engravers. 

Steel  has  been  defined  as  any  kind  of  iron  which,  when  heated  to 
ledness,  and  suddenly  cooled  by  being  plunged  into  cold  water,  be* 
comes  harder.  Every  kind  of  malleable  or  fiexible  iron  which  can 
be  hardened  by  that  process  is  a  steeL    A  simple  test  to  distinguish 
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steel  Item  iron  is  found  in  dropping  upon  the  surface  of  the  body  to 

be  ^ested  a  drop  of  diluted  nitric  acid.    This  on  steel  ^ves  a  dark 

gray  spot,  while  upon  iron  it  gives  a  green  spot.     Steel,  exposed  to 

the  air,  rusts  slower  than  iron ;  and  the  more  highly  it  is  carbonated 

the  more  slowly  it  rusts,  and  the  darker  is  the  spot  made  by  the  tesi 

with  acid. 

Tempering  steel  alters  its  texture,  the  granulation  becomes  coarser 
or  finer  according  to  the  degree  of  heat  to  which  it  has  been  sub- 
jected. It  can  be  made  hard  enough  to  scratch  glass,  and  resist  the 
keenest  file,  while  it  becomes  very  brittle.  The  quality  of  steel  is 
tested  by  the  homogeneous  character  of  its  granulation ;  by  its  being 
worked  easily  on  the  forge ;  by  its  hardening  and  tempering  easily 
and  well ;  by  its  strength  of  resistence ;  and  by  its  elasticity.  The 
first  of  these  qualities  is  shown  by  grinding  and  polishing  it,  when 
the  texture  appears ;  the  second  test  requires  a  skilled  and  experi- 
enced workman  to  heat  it  to  the  right  degree ;  the  color  and  siise  of 
the  granulation  are  best  shown  by  breaking  a  hardened  and  tempered 
bar,  worked  thin,  in  a  razor-like  form.  Testing  it  with  a  file,  or  as 
a  chisel  for  cutting  iron,  or  subjecting  it  to  heavy  weights,  will 
show  the  other  qualities. 

The  difference  between  cast  steel  and  bar  steel  is  due  simply  to 
the  mechanical  effects  produced  by  the  hammering  necessary  in 
drawing  it  out.  In  order  to  produce  this  efffect,  blistered  steel  is 
broken  into  pieces,  melted  down,  then  tempered,  broken  again,  and 
the  pieces  welded  together  at  a  good  welding  heat.  By  this  process 
the  steel  is  made  more  malleable,  its  texture  more  homogeneous, 
tenacious  and  uniform,  and  it  will  have  these  qualities  in  proportion 
to  the  number  of  times  it  has  been  subjected  to  this  process.  Sted 
so  worked  is  called  "  wrought  or  shear  steel.** 

If  it  is  attempted  to  make  steel,  by  cementation,  from  ordinary 
iron,  in  which  the  proportion  of  silica  is  generally  quite  small  as 
compared  with  that  of  carbon,  and  in  which,  beside,  there  is  not 
enough  phosphorus  and  arsenic  for  softening  easily  the  metallic  mole- 
cule's, the  result  will  be  only  a  carburet  of  iron  and  a  little  siliciuret 
of  iron,  and  the  carbon  does  not  unite  or  combine  with  the  silicfti 
The  steel  will  therefore  be  wanting  in  tenacity  and  malleability,  since 
the  molecules  have  not  crystallized  and  united  until  they  have  taken 
up  more  carbon  than  enough  to  produce  steel.  Simple  carburetted 
iron,  or  iron  containing  more  carbon,  will  not  harden  at  all  when 
tempered.  Sometimes  even  when  it  does  not  contain  more  carbon 
than  steel  of  good  (\\ia]i\\>^  iti  becomes  fiiable  and  brittle  when  heated 
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to  a  red  heat.  The  fracture  of  such  steel  win  be  gray  and  doll, 
while  that  of  good  steel  is  silvery,  and  shows  cubical  crystals. 

The  best  steel  is  made  by  cementation  from  ibrged  iron ;  and  in 
the  process  the  iron  must  not  become  completely  fused,  since  then 
groups  of  crystals  of  different  degrees  of  carbonisation  are  formed* 
In  making  cast  steel  it  is  important  that  the  workman  shonld  have 
the  experience  and  skill  sufficient  to  judge  when  the  moment  of 
proper  fusion  has  arrived,  since  the  quality  and  uniformity  of  the 
steel  depends  in  a  great  measure  upon  this.  The  fracture  of  a  bmr 
of  hard  steel  is  silvery,  and  has  a  quantity  of  rays  radiating  from 
the  centre,  while  that  of  softer  steel  is  uniformly  granular  and  crys- 
talline in  texture,  and  possesses  all  the  brittleness  of  oast  metals. 
Steel  which  is  very  hard  and  highly  carbonized  contracts  consider- 
ably when  fused  and  poured  into  moulds,  so  that  great  skill  is  needed 
to  fill  the  moulds  well.  When  steel  is  made  from  iron  <^bad 
quality,  and  carburets  of  various  kinds  have  been  produced  in  it 
during  the  process  of  cementation,  melting  it  makes  it  worse,  instead 
of  better,  since  the  carburets  separate  the  more  during  cooling,  and 
it  is  to  these  that  the  flaws  and  weaknesses  of  the  steel  thus  made 
are  due. 

The  fracture  of  cast  steel  should  show  a  perfectly  uniform  and 
homogeneous  appearance  when  the  bar  is  broken  by  a  sharp  blow. 
The  inequalities  should  be  slight  and  undulating,  blending  at  their 
bases  insensibly  with  the  rest  of  the  metallic  surfiice.  When,  on  the 
other  hand,  they  stand  out  perpendicularly,  they  show  the  separation 
at  this  point  of  two  layers  of  unequally  carbonized  particles. 

Numerous  attempts  have  been  made  in  modem  times  to  discover 
some  method  for  shortening  and  cheapening  the  process  of  making 
steel.  A  Mr.  Josiah  M.  Heath  patented,  in  1839,  the  process  of 
adding  one  per  cent,  or  even  less,  of  carburet  of  manganese  to  the 
melting-pot,  with  the  blistered  steel  it  was  intended  to  cast.  By 
this  a  better  steel  was  produced,  which  had  also  the  property  of 
being  weldable  to  wrought  iron,  or  to  itself.  By  this  invention  or 
discovery  the  price  of  table-knives  in  Sheffield,  the  seat  in  England 
of  this  branch  of  manufacture,  was  reduced  ftom  thirty  to  forty  per 
cent.  Beside  this  and  other  improvements  in  the  method  of  manu- 
&cturing  or  working  steel,  the  attention  of  inventors  in  modem 
times  has  been  turned  in  another  direction.  Heretofore  we  have 
examined  the  methods  in  use  for  carbonizing  iron ;  that  is,  for  adding 
to  iron  the  carbon  by  which  it  shall  be  converted  into  steel.  But  as 
steel  holds  an  intermediate  position  as  regards  the  amount  of  carbon 
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it  contains,  between  iron  and  cast  iron,  we  will  now  examine  the 
attempts  made  to  decarbonize  cast  iron,  that  is,  to  so  reduce  the 
amount  of  carbon  it  holds  in  combination  as  to  convert  it  mto 
steel. 

It  is  only  in  quite  modem  times  that  this  idea  has  been  held  by 
inventors,  or  that  they  could  have  proceeded  methodically  and 
scientifically  to  work  to  attain  this  end.  It  was  absolutely  neces- 
sary that  diemistry  should  have  arrived  at  the  positive  state  of 
development  which  it  has  reached  in  quite  modem  times,  before  the 
knowledge  or  the  ability  to  make  an  accurate  chemical  analysis  coakl 
have  existed,  and  it  was  only  when  such  an  analysis  showed  the 
chemical  constitution  of  steel  that  men  could  have  entertained 
the  idea  of  arriving  at  the  manufacture  of  steel  by  the  process  of 
decarbonization.  There  were  several  processes  proposed  for  at^ 
taining  this  ei^  but  we  need  notice  here  only  the  most  successful 
one,  known  as  the  Bessemer  process,  fi'om  the  name  of  its  inventor, 
Mr.  Henry  Bessemer. 

The  method  proposed  in  this  process  was  to  bum  out  the  carbon, 
and  to  attain  this  result  the  iron  in  a  state  of  fusion  was  to  be  sap- 
plied  with  currents  of  air,  which  should  furnish  the  oxygen  necessary 
for  such  combustion.  The  following  quotation  from  a  paper  read  by 
Mr.  Bessemer  himself  before  the  Institution  of  Civil  En^^eers,  con- 
cerning his  process,  will  give,  in  the  most  condensed  and  authentic 
form,  the  desired  information. 

Mr.  Bessemer  says :  ^  The  want  of  success  which  attended  some 
of  the  early  experiments  was  erroneously  attributed,  by  some  per- 
sons, to  the  "burning"  of  metal,  and  by  others  to  tiie  absence  of 
cinder  and  to  the  crystalline  condition  of  cast  metaL  It  is  almost 
needless  to  say  that  neither  of  these  causes  assigned  had  anything 
to  do  with  the  failure  of  the  process,  in  those  cases  where  failure 
had  occurred.  Chemical  investigation  soon  pointed  out  the  real 
source  of  difficulty.  It  wa»  found,  that  although  the  metal  could  be 
wholly  decarbonized,  and  the  silicium  be  removed,  the  quantity  of 
sulphur  and  of  phosphorus  was  but  little  affected ;  and  as  different 
samples  were  carefully  analyzed,  it  was  ascertained  that  red  short- 
ness was  always  produced  by  sulphur,  when  present  to  tlie  extent 
of  one  tenth  per  cent,  and  that  cold  shortness  resulted  from  the 
presence  of  a  like  quantity  of  phosphorus;  it  therefore  became 
ncx^essary  to  remove  those  substances.  Steam  and  puro  hydrogen 
gas  were  tried  with  more  or  less  success  in  the  removal  of  sulphui^ 
and  various  fluxes,  composed  chiefly  of  silicates  of  the  oxide  of  iron 
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and  manganese^  were  brought  in  oontact  with  the  fluid  metal  daring 
the  process,  and  the  quantity  of  phosphoros  was  thereby  reduced. 
Thus,  many  months  were  consumed  in  laborious  and  expenave  ex- 
periments; consecutive  steps  in  advance  were  made,  ^d  many 
valuable  facts  were  elicited.  The  successful  working  of  some  of  the 
h^er  qualities  of  pig-iron  caused  a  total  change  in  the  process.  It 
was  determined  to  import  some  of  the  best  Swedish  pig-iron,  from 
which  steel  oi  excellent  quality  was  made,  and  tried  for  almost  all 
the  uses  for  which  steel  of  the  highest  dass  was  employed.  It  was 
then  decided  to  discontinue,  for  a  time,  all  further  experiments,  and 
to  erect  steel-works  at  ShefBield  for  the  express  puipose  of  fully  de- 
veloping and  working  the  new  process  commercially,  and  thus  to 
remove  the  erroneous  impressions  so  generally  entertained  in  re&tr 
ence  to  the  Bessemer  process. 

^  In  manufisu)turing  tool  steel  of  the  highest  quality,  it  was  found 
preferable,  for  several  reasons^  to  use  the  best  Swedish  pig-iron,  and, 
when  converted  into  steel  by  the  Bessemer  process,  to  poor  the 
fluid  steel  into  water,  and  aftenf  ards  to  remelt  the  shotted  metal  in 
a  crucible,  as  at  preset  practised  in  making  blister  steely  whereby 
the  small  ingots  required  for  this  particular  article  were  more  per-* 
fectly  and  more  readily  made. 

^  The  form  of  converting  vessel  which  had  been  found  most  suit- 
able somewhat  resembled  the  glass  retort  used  by  chemists  for 
distillation.  It  was  mounted  on  axes,  and  was  lined  with  ^  gannister ' 
or  road-drift,  which  lasted  during  the  conversion  of  thirty  or  forty 
charges  of  steel,  and  was  then  quickly  and  cheaply  repaired,  or  re- 
newed. ThQ  vessel  was  brought  into  an  inclined  position  to  receive 
^e  charge  of  crude  iron,  during  which  time  the  tuyeres  were  above 
the  surface  of  the  metaL  As  soon  as  the  whole  charge  was  run 
in,  the  vessel  was  raised  on  its  axis,  so  as  to  bring  the  tuy^s  be- 
low the  level  of  the  metal,  when  the  process  was  at  once  brought 
into  full  activity,  and  twenty  small  though  powerful  jets  of  air 
sprang  upward  through  the  fluid  mass ;  the  air,  expanding  in  vol- 
^^ne,  divided  itself  into  globules,  or  burst  violently  upward,  carry- 
ing with  it  a  large  quantity  of  the  fluid  metal,  whidi  again  fell  back 
into  the  boiling  mass  below.  The  oxygen  of  the  air  appeared,  in 
this  process,  first  to  produce  the  oombustion  of  the  carbon  contained 
in  the  iron,  and  at  the  same  time  to  oxidize  the  silidum,  producing 
eiKcio  acid,  which,  uniting  with  the  oude  of  iron  obtained  by  the 
oombustion  of  a  amall  quantity  of  metallic  isom,  thus  produced  a 
fluid  silicate  of  the  oxide  of  iron,  oi^  *  oindei^'  which  was  retained  in 


940  STEEL. 

the  vessel  and  assisted  in  purifying  the  metal.  The  increase  of 
temperature  which  the  metal  underwent,  and  which  seemed  so  dis- 
proportionate to  the  quantity  of  carbon  and  iron  consumed,  was 
doubtless  owing  to  the  favorable  circumstances  under  which  com- 
bustion took  place.  There  was  no  intercepting  material  to  absorb 
the  heat  generated,  and  to  prevent  its  being  taken  up  by  the  metal; 
for  heat  was  evolved  at  thousands  of  points,  distributed  throughout 
the  fluid,  and  when  the  metal  boiled,  the  whole  mass  rose  far  above 
its  natural  level,  forming  a  sort  of  spongy  froth,  with  an  intensely 
vivid  combustion  going  on  in  every  one  of  its  numberless,  ever- 
changing  cavities.  Thus  by  the  mere  action  of  the  blast  a  temper- 
ature was  attained,  in  the  largest  masses  of  metal,  in  ten  or  twelve 
minutes,  that  whole  days  of  exposure,  in  the  most  powerful  furnace, 
would  fail  to  produce. 

**  The  amount  of  decarbonization  of  the  metal  was  regulated  with 
great  accuracy,  by  a  meter,  which  indicated  on  a  dial  the  number 
of  cubic  feet  of  air  that  had  passed  through  the  metal ;  so  that  steel 
of  any  quality  or  temper  could  be  obtained  with  the  greatest  cer- 
tainty. As  soon  as  the  metal  had  reached  the  desired  point  (as 
indicated  by  the  dial)  the  workmen  moved  the  vessel  so  as  to  pour 
out  the  fluid,  malleable  iron,  or  steel,  into  a  founders'  ladle,  which 
was  attached  to  the  arm  of  a  hydraulic  crane,  so  as  to  be  brought 
readily  over  the  moulds.  The  ladle  was  provided  with  a  fire-clay 
plug  at  the  bottom,  the  raising  of  which,  by  a  suitable  lever,  allowed 
the  fluid  metal  to  descend  in  a  clear,  vertical  stream  into  the  moulds. 
When  the  first  mould  was  filled,  the  plug-valve  was  depressed,  and 
the  metal  was  prevented  from  flowing  until  the  casting-ladle  was 
moved  over  the  next  mould,  when  the  raising  of  the  plug  allowed 
this  to  be  filled  in  a  similar  manner,  and  so  on  until  all  the  moulds 
were  filled. 

"  The  casting  of  large  masses  of  a  perfectly  homogeneous,  malle- 
able metal  into  any  desired  form  rendered  unnecessary  the  tedious, 
expensive,  and  uncertain  operation  of  welding  now  employed  when- 
ever large  masses  were  required.  The  extreme  toughness  and  exten- 
sibility of  the  Bessemer  iron  was  proved  by  the  bending  of  cold  bars 
of  iron  3  inches  square,  under  the  hammer,  into  a  close  fold,  without 
the  smallest  perceptible  rupture  of  the  metal  at  any  part ;  the  bar 
being  extended  on  the  outside  of  the  bend  firom  12  inches  to  16} 
inches,  and  being  compressed  on  the  inside  firom  12  inches  to  7| 
inches,  making  a  diflerence  in  length  of  9^  inches  between  what, 
before  bending,  were  the  two  parallel  aides  of  a  bar  8  inches 
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sqnare Steel  bars,  2  inches  square,  and  2  feet  6  mohes  in 

length,  were  twisted  cold  into  a  spird,  the  angles  of  which  were 
abont  45  degrees ;  and  some  round  steel  bars,  2  inches  in  diameter, 
were  bent  cold  under  the  hammer  into  the  form  of  an  ordinary 
horseshoe  magnet,  the  outside  of  the  bend  measuring  6  inches  more 
than  the  inside. 

^  The  steel  and  iron  boiler  plates,  left  without  shearing,  and  with 
their  ends  bent  over  cold,  afforded  ample  evidence  of  the  extreme 
tenacity  and  toughness  of  the  metal ;  while  the  clear,  even  sur&ce 
of  railway  axles  and  pieces  of  malleable  iron  ordnance  were  ex- 
amples of  the  perfect  freedom  from  cracks,  flaws,  or  hard  vdns,  which 
forms  so  distinguishing  a  characteristic  of  the  new  metal.  The 
tensile  strength  of  this  metal  was  not  less  remarkable,  as  the  sev- 
eral samples  of  steel  tested  in  the  proving  machine  at  Woolwich 
arsenal  bore,  according  to  the  reports  of  Colonel  Eardly  Wilmoti 
R  A.,  a  strain  varying  fit>m  160,000  pounds  to  160,900  pounds  on  the 
square  inch,  and  four  samples  of  iron  boiler  plate,  from  68,814 
pounds  to  73,100  pounds ;  while,  according  to  the  published  experi- 
ments of  Mr.  W.  Fairbaim,  Staffordshire  plates  bore  a  mean  strain 
of  45,000  pounds,  and  Low  Moor  and  Bowling  plates  a  mean  of 
57,120  pounds,  to  the  square  inch.  •  •  •  • 

^  That  the  process  admitted  of  fhrther  improvement  and  of  a 
vast  extension  beyond  its  present  limits,^'  the  author  had  no  doubt ; 
but  these  steps  in  advance  would,  he  imag^ed,  ^result  chiefly  from 
the  experience  gained  in  the  daily  conmiercial  working  of  the  pro- 
cess, and  would  most  probably  be  the  contributions  of  the  many 
practical  men  who  might  be  engaged  in  carrying  on  the  manu&cture 
of  iron  and  steel  by  this  system.* 

Beside  these  processes  in  use  in  other  countries,  for  the  purpose 
of  making  steel,  either  by  carbonizing  iron  or  decarbonizing  cast 
iron,  methods  for  producing  the  same  result  have  been  invented  in 
America  by  Professor  A.  K.  Eaton,  which  are  now  in  successfid 
operation.  Having  his  attention  directed  to  the  necessity  of  cheap- 
ening the  process  of  making  steel,  he  found,  in  the  course  of  experi- 
ments, that  a  bar  of  iron  raised  to  a  bright  red  heat  in  a  tube,  or  in 
any  other  way  protected,  and  subjected  to  the  influence  of  cyanogen 
gas,  a  gas  composed  of  carbon  and  nitrogen,  was  rapidly  converted 
into  steeL  His  application  of  this  discovery  was  this :  Bars  of  malle- 
able iron,  packed  in  charcoal,  with  which  was  mixed  a  proportion  of 
yellow  prussiate  of  potash,  or  any  other  cyanide,  were  under  a  high 
temperature  carbonized  into  steeL 
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Statea.  By  the  cheapening  of  the  pro<1aotloa  of  steel,  and  the 
ftbility  to  cast  it  in  large  maeaes  vhtc^  they  have  given  to  modem 
industry,  it  will  be  pomible  to  k>  multiply  and  extend  its  uses  that 
in  the  fiitare  steel  will  nnqnestionnbly  replace  iron,  for  many  par- 
poses,  since  its  greater  strength,  its  grwter  alHlity  to  resist  atmos- 
pheric inflaences,  and  its  elasticaty,  mal:e  it  much  more  ascfiil. 
Already  we  see  is  Ha  i^plieation  to  railroad  azlea  and  rails  hot  the 
banning  of  the  advantages  to  society  at  large  which  these  inven- 
tions will  produce.  And  here,  even  at  the  rislc  of  being  tedious, 
we  cannot  refrtun  &om  calling  attention  to  the  invention  of  thea* 
iMW  proceaaea  us  a  fnrther  proof  of  the  value  and  importance  of 
acientifio  studies  upon  induatrial  pnrsnits ;  and  also  of  the  necessity 
that  the  theories  of  science  should  precede,  as  they  must,  the  prac- 
tical application  of  laws  which  are  thua  arrived  at  to  the  procesaes 
of  indnatry. 

It  was  impossible,  before  the  theoretic  pmrsuit  of  chemistry  led 
to  the  dednotions  of  the  laws  regolating  cdiemical  attractions,  that 
men  should  arrive  at  the  practical  deductions  by  which  they  could 
institute  experiments  based  upon  a  method,  and  confidently  expect 
the  certainty  of  snoceBs.  Men  who  are  engaged  wholly  in  indns- 
tnal  or  commeroial  pursuits  are  too  apt  to  think  lightiy  of  the 
value  of  those  who  devote  themselves  to  what  ia  supposed  to  be 
mere  theory,  impracticable  dreaming.  On  the  other  hand,  those 
who,  by  the  constitution  of  their  minds,  are  naturally  attracted  to 
theory,  are,  in  their  turn,  too  apt  to  deapiae  thoae  who  care  only  for 
what  are  termed  practical  pnrsuita.  Here,  however,  aa  everywhere 
else,  we  see  the  necessity  and  the  gun  to  both  daases  by  a  mutoal 
esteem  and  sympathy,  and  a  mutual  union  aad  co-operation,  working 
towarda  the  same  end,  the  progress  of  mankind. 
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nati  before  ofiScers  of  the  army ;  and  the  press  of  ihe  United 
States,  during  the  years  1862  and  1868,  spoke  frequently  of  the 
trials  and  their  results,  while  no  mention  had  as  yet  appeared  of 
any  such  invention  as  a  machine  gun  in  Europe. 

There  was  no  effort  made  to  keep  the  facts  of  the  Oatling  gun 
secret ;  on  the  contrary,  it  was  evidentl;;  the  desire,  as  it  was  the 
interest,  of  the  inventor  that  as  wide  a  publicity  as  possible  should 
be  given  to  it,  and  to  the  success  which  had  attended  its  trials. 
Full  descriptions  of  the  gun  were  also  published,  with  cuts  and 
diagrams  showing  the  method  of  its  working,  and  these  were  sent 
to  all  parts  of  the  civilized  world.  During  1868  and  1864  Dr. 
Catling  continued  to  make  these  guns  in  Cincinnati,  and  in  the  ML 
of  this  last-mentioned  year  made  improvements  in  the  lock  and 
rear  cam,  without,  however,  altering  its  main  features.  These  im- 
provements were  secured  by  a  patent,  which  bears  date  May  9, 
1865. 

During  the  year  1865  and  1866,  the  guns  thus  improved  were 
manufactured  in  Philadelphia  at  the  Cooper's  Fire-arms  Manufao- 
tory,  and  since  that  time  have  been  made  in  large  numbers  at 
Colt's  Armory,  in  the  city  of  Hartford,  Conn.,  where  expensive 
machinery  has  been  fitted  up  to  make  them  in  the  highest  perfec- 
tion. The  accuracy  of  the  dates  in  this  statement  is  placed  be- 
yond denial  by  the  official  report  to  Governor  Morton,  of  Indiana, 
of  a  committee  appointed  to  examine  the  merits  of  the  gun.  This 
report  is  dated  Indianapolis,  July  14,  1862,  and  signed  by  T.  A. 
Morris,  A.  Ballweg,  and  D.  6.  Rose.  A  gun  made  in  1862,  and 
having  this  date  upon  it,  can  also  be  found  in  the  Ordnance  Muse- 
um at  Washington.  The  report  to  Governor  Morton  so  impressed 
him  with  the  value  and  efficiency  of  this  gun,  that,  in  1862,  he 
wrote  officially  to  the  Assistant  Secretary  of  War,  at  Washington, 
P.  H.  Watson,  Esq.,  to  call  his  attention  to  the  subject  of  intro- 
ducing it  into  the  national  service.  In  1868,  during  the  months 
of  May  and  July,  trials  of  the  gun  were  made  at  the  Washington 
Navy  Yard,  and  its  merits  favorably  reported  upon  by  Lieutenant 
-J.  S.  Skerrett,  of  the  army. 

From  among  the  mass  of  testimony,  official  and  otherwise, 
which  could  be  brought  to  establish  the  claim  of  the  Catling  gun 
to  being  the  first  practically  efficient  machine  gun  made,  the  above 
instances  must  suffice,  since  our  space  will  be  better  occupied  with 
a  statement  of  its  method  of  construction.  The  gun  consists  of 
a  series  of  barrels,  in  combination  with  a  grooved  carrier  and  lock- 
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cylinder.  All  those  several  parts  are  rigid 
shaft.  There  are  as  many  grooves  in  th« 
holes  in  the  lock-cylinder  as  there  are  bam 
which  contains  the  locks,  ia  surrounded  by 
tened  to  a  frame,  to  which  trunnions  are  at( 
tition  in  the  casing,  through  which  there  i 
which  the  main  shaft,  which  carries  the  lu 
is  joumaled.  The  main  shaft  is  also  at  it 
the  front  part  of  the  frame.  In  front  of  tl: 
ing,  ia  placed  a  cam,  provided  with  spir 
planes.  This  cam  is  rigidly  fastened  to  thi 
impart  a  reciprocating  motion  to  the  locks  i 
There  is  also  in  the  front  part  of  the  casinj 
surrounds  the  lock-cylindcr,  is  attached  to 
its  reu:  surface  an  inclined  plane,  with  an  i 
ring  and  its  projection  are  used  for  cockii 
This  ring,  the  spiral  cam,  and  the  locks  m 
firing  mechanism. 

On  the  rear  end  of  the  main  shaft,  in  the 
the  casing,  is  located  a  gear-wheel,  which  i 
crank-shaft.  The  rear  of  the  casing  is  closf 
There  is  hinged  to  the  frame,  in  front  ' 
curved  plate,  covering  partially  the  groove 
formed  a  hopper  or  opening,  through  which 
to  the  gun  from  feed-cases.  The  frame  wb 
mounted  upon  the  carriage  used  for  the  tra 

The  operation  of  the  gun  is  very  simp 
feed-case  filled  with  cartridges  into  the 
turns  the  crank,  which,  by  the  agency  of  tl 
main  shaft,  carrying  with  it  the  lock-cylind 
locks.  As  the  gun  is  rotated,  the  c&rtrii 
into  the  grooves  of  the  carrier  from  the  ft 
the  lock,  by  its  impingement  on  the  spirt 
forward  to  load  the  cartridge  ;  and  when  tJ 
gets  on  the  highest  projection  of  the  cai 
through  the  agency  of  the  cocking  devic 
liberates  the  lock,  spring,  and  hammer,  and 
As  soon  as  the  charge  is  fired,  the  lock,  as 
drawn  back  by  the  agency  of  the  spiral  sni 
on  a  lug  of  the  lock,  bringing  with  it  the 
after  it  has  been  fired,  and  dropping  it  on 
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the  gun  is  rotatedi  the  locks,  in  rapid  succession,  move  fb^iv^ard  to 
load  and  fire,  and  return  to  extract  the  cartridge-shellfi.  The 
whole  operation  of  loading,  closing  the  breech,  discharging,  and 
expelling  the  empty  cartridge-shells  is  conducted  while  the  barrels 
are  kept  in  continuous  motion.  T\hi  gun  is  so  novel  in  its  method 
of  operation  that  it  is  almost  impossible  to  give  a  satisfactory  ac- 
count of  it  without  detailed  illustrations,  Hot  which  we  have  not 
the  space. 

One  feature  should  be  specially  noticed  —  that  while  the  g^n  is 
revolving  with  a  constant  and  uniform  motion,  the  locks  rotate 
with  the  barrels  and  breech,  and  at  the  same  time  have  a  longitudi- 
nal, reciprocating  motion,  performing  the  consecutive  operationil 
of  loading,  cooking,  and  firing  without  any  pause  in  these  consec* 
utive  operations.  There  is  no  other  gun  in  existence  in  if  hich  the 
barrels,  inner  breech,  and  locks  all  revolve  simultaneously.  This 
gun  can  neither  be  loaded  nor  fired  except  when  the  barrels,  locks, 
and  breech  are  revolving.  This  gun  has  been  accepted  by  most 
of  the  European  governments,  and  numerous  ones  have  been  made 
for  Russia  at  Hartford,  Conn.,  also  at  Vienna,  Austria,  to  fill  the 
orders  of  Hungary  and  Turkey,  and  of  England  at  Newirastle* 
upon-Tyne.* 

The  inventor,  Richard  Jordan  Catling,  was  born  in  Hartford 
County,  N.  C,  the  12th  of  September,  1818.  His  father  was  a 
substantial  farmer,  and  the  young  inventor  obtained  such  ad- 
vantages of  education  as  the  common  schools  of  that  region 
afforded.  From  his  father,  however,  who  was  a  man  of  ^eat  ener- 
gy of  character,  he  received,  though  living  in  a  slaveholding  com- 
munity, the  lessons  of  the  necessity  of  labor  and  economy  as  the 
surest  roads  to  success.  When  but  a  lad,  he  assisted  his  father  in 
the  invention  of  a  machine  for  sowing  cotton,  and  another  for 
thinning  out  the  young  cotton  plants,  which,  with  modifications, 
are  still  in  use  in  the  South. 

His  youth  was  passed  in  a  variety  of  employments  —  teaching 
school,  serving  as  a  clerk,  and  in  doing  business  on  his  own  account. 
He  also  invented  the  propeller-wheel,  in  the  form  in  which  it  is 
now  used  ;  but  on  going  to  Washington  with  his  model,  in  order 
to  apply  for  a  patent,  he  found  that  he  had  been  forestalled  in  his 
invention.    The  disappointment  and  mortification  of  this  failure  were 

*  Improved  Gatling  guns  can  now  be  Axsd  at  tiie  late  at  four  hundred  shota 
per  minute. 
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severe,  becanso  he  foresaw  the  importance  of  the  new  method  for 
propulaioD  ;  but  with  youth  and  energy,  he  ovwcame  Ha  depress- 
ing eflbcts.  lu  1S14  he  patented  a  machine  for  eowjog  rice,  ud, 
having  removed  to  St.  Louis,  adapted  it  to  sowing  wheat,  and  b- 
troduccd  tliis  first  macbioc  of  the  kind  to  tho  feimers  of  the  West. 
While  on  a  trip  from  Cincinnati  to  Pittsburg,  bo  was  attacked  b; 
the  small  pox ;  and  having  his  attention  thus  tamed  to  the  advu- 
tagGs  of  a  knowledge  of  medicine,  be  went  througfa  a  conrse  of 
medical  study,  not  with  any  purpose  of  practising  the  professioD, 
but  to  satisfy  hia  own  desire  for  knowledge. 

In  1849  Dr.  Catling  invented  a  method  of  trasBmitting  powet 
by  means  of  compreeeed  air  driven  through  pipes.  His  applica- 
tion for  a  patent  for  this  process  from  the  United  States  was  re- 
jected by  tbo  commissioner  on  the  ground  that  it  was  a  discovery, 
and  not  an  invention.  Patents  were,  however,  obtained  for  it  in 
Europe ;  and  it  is  by  means  of  this  method  that  the  tunnel  of 
Mont  Cenis  has  been  worked.  The  process  is  also,  we  believe, 
used  in  the  work  on  the  Hoosac  Mountain  Tunnel.  The  refusal  t« 
grant  him  a  patent  called  hia  attention  from  this  valuable  idea, 
though  it  is  unquestionable  that  by  It,  in  the  fiitnre,  power  will  be 
thus  created  and  distributed  in  cities,  avoiding  the  bother,  expense, 
and  complication  of  individuals  having  their  own  sources  uf  pover. 
Like  the  distribution  of  gas  and  water,  this  method  of  distribntiiij; 
power  is  at  a  glance  so  advantageous  that  its  merits  are  evident 

In  185T  Dr.  Gatling  invented  and  patented  a  steam  plough,  or 
earth-pulverizing  machine,  to  be  propelled  by  steam  and  soiDsl 
power  combined.  The  failure  of  his  health,  and  the  low  price  of 
grain  at  that  time,  prevented  bis  bringing  this  invention  into  prac- 
tical use.  Since  1861  Dr.  Gatling,  as  has  been  stated,  has  devoted 
his  time  and  attention  to  the  gun  which  bears  his  name  i  and  die 
success  which  has  attended  his  labors  has  temporarily  seduced  him 
from  the  more  congenial  field  of  peaceful  invention. 


THK  MANUFACTUBK  OP  CHEESE. 


About  twenty  yean  ago  a  tabstantial  &nner  in  Oneida  Ooonty, 
Central  New  To^  had  won  an  enviable  npatadon  among  bis 
neighbors  fer  the  nnifonn  exoelletioe  of  hia  oheeae.  One  of  his 
sonR  bon^t  a  iann,  a  fenr  miles  distant  from  hia  fittfaer's,  and  pro- 
posed to  Lift  the  debt  upon  it  by  cheese^naking.  Bat  he  coold  not 
be  tare  of  as  good  prioes  aa  bis  &tber'*  make  always  oommanded. 
It  was  therefore  arranged,  between  &thflr  and  son,  that  the  mQk  from 
the  new  &rm  shonid  be  brooght  over  in  oans  and  made  np  in  the 
paternal  oheese-room.  The  plan  worked  admirably,  and  the  next 
year  some  of  the  ncdghbora  asked  to  be  admitted  as  partners  or  pat- 
Tons.  It  was  done,  and  presently  other  dairymen  followed  the 
example  set  by  the  Williams  fimiily,  and  a  doxen  or  more  dteese- 
ftotories  were  erected. 

In  the  years  1862  and  1868  tiie  system  spread  rajMdly,  on  acoonnt 
of  excellent  prioes  obtaoned  in  En^and  for  American  cheese.  A 
year  or  two  later,  the  &imera  who  make  cheese  a  special  product 
formed  an  association,  and  sent  their  most  intelligent  members  to 
England  to  stndy  English  methods  and  the  London  market.  The 
society  thos  begun  grew  apaoe,  and  was  enlarged  to  the  American 
Dairymen's  Association,  which  holds  annual  oonvenUons  at  UUca, 
and  publishes  a  volume  of  reports  each  winter,  in  which  the  varions 
problems  and  difflonlties  of  oheeae-makeiB  are  ftilly  and  ably  dis- 
onased.  The  ftme  of  these  meetings,  and  the  reading  of  this  litera- 
ture^ has  stimnlated  other  oommunitiea,  and  the  cheese-factory 
system,  or  the  American  system,  aa  English  dairymen  call  it,  has 
spread  through  the  Western  States,  has  penetrated  to  Kentucky 
and  ITorth  CSaroUna,  and  ia  pnabing  rapidly  across  the  great  grassy 
(851) 
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plains  which  epremd  from  the  IGssonii  I 
Roclty  Moautiune. 

The  result  ia  remarkable  oniibrniity  in  t 
excellence  of  oar  cheese  and  ita  ooDScquen 
lish  markets.  Cheese-making  has  thos,  wi 
the  front  as  a  great  rural  industry,  in  whic 
are  invested,  and  several  hundred  thonst 
wholesome,  regular,  and  well-rewarded  em 

The  essential  equipments  of  a  cheese-fa 
large  vats,  holding  a  thousand  or  twelve 
Vats  rest  upon  or  fit  into  a  tank,  or  water- 
be  some  arrangement  for  heating  that  wat 
are  eight  or  ten,  sometimes  twenty  p(%ss< 
handling  and  working  curds ;  and  in  th 
making  room,  or  in  a  separate  but  adjacen 
ment  with  conveniences  for  keeping  tht 
seventy  degrees  Fahrenheit.  Here  the  ch« 
A  platform-scale  ia  required  for  ascertai 
brought  by  each  patron  duly.  A  few  fhc: 
farmers,  paying  them  about  two  or  two 
But  in  most  oneea  the  oheese-maker  is  all 
pound  for  maDu&oturiQg  the  milk  into  oht 
We  will  suppose  that  several  hundred  gt 
engaged,  and  the  factory  gives  notice  thai 
make  on  the  10th  of  May.  Each  patron 
more  Urge  tin  cans  holding  say  forty  gallc 
be^n  to  arrive,  and  most  or  all  of  them 
There  is  a  platform  about  four  feet  higl 
wagons  are  driven,  and  the  cans  are  lifted 
wagon  to  the  scale,  and  the  contents  noi 
maker  also  obsen'es  the  condition  of  the 
and  tongue,  and,  if  be  does  not  approve, 
itaelfl  and  pcrh^s  refusing  to  pour  the  co: 
into  hie  vat.  By  a  steam-pipe  running  thi 
can,  the  milk  is  slowly  raised  to  about  elgl 
when  the  rennet  is  added.  This  is  a  liquii 
dried  stomach  of  a  young  calf  in  tepid  wa 
the  stomach  whose  function  is  to  oonvort 
great  i>romptness  and  power,  and  a  littl 
acid  will  afiect  a  great  body  of  milk.  Bm 
rennet  should.  \m  ti'v^  'verj  <:jvteuv  and  a 
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use  of  much  salt.  Bad  rennet  imparts  its  qnalitles  to  the  curd,  and 
lowers  the  flavor,  and  especially  the  curing  and  keeping  qualities  of 
the  cheese. 

In  a  little  while  the  rennet,  by  geiitlei  stirring,  has  afffected  the 
entire  body  of  cheese  in  the  vat  and  the  whole  is  curdled.  Soon 
the  whey  parts  from  the  curd,  and  this  is  promoted  by  running  a 
blunt-edged  wooden  sword  or  series  of  cutters  through  the  body  of 
the  curd.  Now  a  part  of  the  whey  is  drawn  or  dipped  oflj  and  the 
heat  is  raised  under  what  remains,  in  order  to  scald  it.  The  degree 
of  heat  to  which  the  curd  is  subjected  is  a  matter  in  debate  among 
the  members  pf  the  craft.  In  our  hottest  months  many  believe  it 
necessary  to  make  a  very  stiff  curd  and  raise  the  heat  to  nearly 
lOO*".  But  tenderness  and  the  fine,  even,  pasty  quality  that  is  most 
admired  in  good  cheese,  cannot  be  obtained  if  the  curd  is  stiffened 
by  whey  over  80*  or  85®  in  temperature.  The  peculiarity  of  the 
Cheddar,  the  best  English  make,  is,  that  the  curd  is  handled  with 
great  care  and  never  scalded  hard.  High  heat  also  melts  a  portion 
of  the  cream  and  drives  it  away  in  the  whey,  thus  reducing  the 
quality  of  the  make  and  requiring  more  milk  for  a  pound  of  the 
product.  As  a  rule,  ten  pounds  of  milk  go  to  a  pound  of  cheese ; 
but  care  and  skill  in  making  produce  noteworthy  differences  in  this 
respect.  In  some  factories  nine  pounds  of  milk  represent  a  pound  of 
cheese ;  in  a  few,  eight  and  three  quarter  pounds  of  milk  only  are  con- 
sumed in  giving  the  pound  of  cheese ;  while  in  badly  conducted  dairies 
eleven  pounds  of  milk  disappear  for  every  pound  of  salable  product. 
About  the  time  of  the  scalding,  the  lumps  or  cubes  of  curd,  as  they 
are  cut  by  the  curd-knife,  are  made  considerably  smaller  by  being 
ground  between  the  fingers  of  the  operator,  or  by  the  use  of  curd 
mills.  The  best  operators  are  careful,  at  this  stage  of  the  process,  to 
press  the  curd  as  little  as  possible.  When  the  curd  is  fine  enough 
and  firm  enough  it  is  lifted  from  the  vat  and  laid  upon  a  strainer  of 
strong,  coarse  linen,  where  most  of  the  whey  drips  away  from  it. 
Now  it  is  salted  and  thrown  into  the  hoops,  which  are  generally  of 
galvanized  iron  strongly  bound,  and  the  hoops  arc  fitted  with  a  fol- 
lower like  a  rude  piston-head  and  a  weight,  at  first  very  moderately 
applied.  Much  may  be  known  of  the  skill  of  the  cheese-maker  by 
noting  the  color  of  the  whey.  It  should  be  of  a  pale  green  color, 
and  watery  in  appearance.  If  it  flows  thick  and  milky  in  color, 
easeine  and  butter  are  driven  off  and  the  operation  is  badly  con- 
ducted in  some  respects.  The  size  of  most  of  the  factory  cheese  is 
from  fifty  to  sixty  pounds.    We  have  STq)plicd  ourselves  with  hoops 
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unci  presses  for  maluDg  tMs  lai^e  cheese,  b< 
£nglisli  market.  In  order  to  please  th»  bi 
adopted  the  practice  of  staining  our  curde 
extract  of  the  anotta  bean.  When  a  cheese 
no  more  whey  runs  from  it,  it  is  taken  into 
it  is  kept  at  about  70°  for  sis  weeks  or  t 
turned  every  day,  and  the  rind  rubbed  ovei 
made  of  a  deep  yellow  color  with  anotta. 
each  day  has  been  handled,  the  vats  are  cai 
ed  out,  the  floors  also  scrubbed,  and  the 
to  receive  the  evening's  milking.  In  hot  wc 
the  vats,  and  a  stream  of  cold  water  is  pot 
under  the  tanks  to  reduce  the  temperature 
and  to  62°  if  practicable. 

Much  vi^ance  is  reqoired,  during  the  ma 
to  prevent  mischief  to  the  entire  vat  of  mill 
behavior  of  one  or  two  dories.  If  cows  are 
drink  bad  swamp  water,  if  they  wade  in  1 
noyed  by  mosquitoes,  if  carrion  pollutes 
if  they  are  fevered  by  sexual  heat  or  ahusec 
the  grasses  they  eat  are  coarse  and  watery^ 
report  themselves  in  the  imperfect  quality 
the  hottest  months,  many  factories  are  gr 
plugged  by  the  bad  behavior  of  their  curde 
pleasant  odor, — there  is  a  gae  that  be<«me 
and  causes  them  to  float  on  the  whey,  inste 
neath  it,  as  all  good  curd  will  do.  If  this  i 
cheese,  it  will  swell  on  the  shelves,  and  c 
and  give  the  maker  great  annoyance. 

There  are,  in  the  State  of  New  Yoik,  soi 
factories.  £achoftheserepFeflenta,onanavi 
whose  milk  is  used  mainly  in  cheese-makii 
million  dollars  invested,  and  the  money  em] 
factories  cannot  be  lees  than  three  miUion 
from  each  cow  are  in  some  factories  1 70  in 
age  may  not  reach  above  1 50.  The  cheese 
shipped  to  the  city.  The  nomber  of  chee 
New  York  <Bty  ranges  from  a  million  to  a  i 
and  the  average  weight  of  each  cheese  is  a 
wages  of  a  cheeee-maker,  in  a  foctory  where 
died  cowB  ii  haodled,  are  good.    A  man  ' 


THE  IfANUFACTUBE  OF  CHEESE.  955 

readily  commands  $  60  and  $  60  a  month.  He  needs  one  male  and 
two  or  three  female  asaiatanta,  who  axe  paid  ftom  1 12  to  $  20  a 
month. 

The  cost  of  the  building,  in  whioht  ftir  instance^  the  milk  of  one 
thousand  cows  can  be  received,  is  generally  from  $2,000  to  $  3,000, 
though  a  much  more  durable  and  cooler  bii!ldin(^  with  heavy  stone 
walls,  and  stone  or  concrete  floorBi  costing  $4,000,  would  be  much 
better  suited  to  the  production  of  first-class  cheese. 

In  some  factories  butter  as  well  as  cheese  is  produced.  Some- 
times the  milk  brought  at  night  is  skimmed  before  the  morning's 
arrival  is  added  to  the  vats.  Cheese  where  a  part  only  of  the  cream 
from  half  the  milk  is  removed  is  about  as  good,  if  all  the  subsequent - 
manipulations  are  proper,  as  that  where  all  the  cream  is  stirred  in, 
and  little  or  no  diffirence  in  the  price  is  noticed.  In  other  estab- 
lishments the  milk  is  poured  into  pails  which  are  set  in  a  tank  of 
cool  water,  or  by  some  arrangement  kept  at  a  temperature  of  about 
60^  When  most  of  the  cream  has  come  to  the  surface  and  been 
removed,  the  milk  is  treated  with  rennet  in  the  usual  way,  and 
akim-milk  cheese  is  the  product.  It  is  about  as  nutritious  as  richer 
cheese,  but  low  in  flavor  and  less  easy  of  digestion.  Still,  when 
good  prices  are  obtained  for  the  butter  thus  made,  the  whole  income 
from  a  creamery,  counting  sales  of  butter  and  cheese,  is  greater  than 
when  cheese  alone  is  sold. 

The  business  in  America  has,  however,  just  begun;  and  the  mar- 
kets for  which  our  cheese  is  made  are  our  own  and  that  of  England, 
where  the  least  fastidiousness  of  taste  is  exercised,  and,  in  conse- 
quence, the  finer  varieties  of  cheese  are  unknown  and  unappreciated* 
In  Paris,  however,  there  are  some  thirty  varieties  of  cheese,  varying 
from  the  delicate  double  crime  Suisse  which  is  of  a  consistency  only 
a  little  thicker  than  cream,  and  of  as  exquidte  a  flavor  as  though 
perfumed  with  the  pollen  of  flowers,  to  a  cheese  as  strong  as  may 
be  desired,  each  of  them  having  its  own  distinctive  flavor,  and  each 
of  them  made  with  such  accuracy  that  from  year  in  to  year  out  they 
are  the  same,  there  being  no  hazard  of  chance  in  the  result.  With 
a  larger  experience  and  a  greater  cultivation  of  taste  among  the 
consumers,  unquestionably,  in  time,  the  business  of  cheese-making  in 
America  will  attain  a  perfection  which  may  compare  &vorably  with 
that  of  any  country;  for  here  are  the  elements  of  a  greater  diversity 
of  culture  than  in  any  other  land  where  the  political  relations  do 
not  allow  the  freedom  we  enjoy  for  development. 
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Conn.  The  iron  used  in  making  chilled  rolls  is  pig  iron  and  can^ 
non  iron,  and  of  these  only  the  best  quality  is  used. 

The  process  of  casting  chilled  rolls  is  as  follows  :  The  molten 
iron  is  run  from  the  furnace  into  cast-iron  moulds,  which  are  slight- 
ly heated  before  the  iron  is  run  into  them,  in  order  to  keep  them 
from  cracking  or  splitting  from  the  heat  of  the  fused  iron.  The 
cast-iron  mould  draws  the  heat  fVom  the  casting  rapidly,  and  thus 
chills  the  face  of  it ;  whereas,  if  the  casting  was  made  in  sand,  as 
is  generally  done,  the  iron  would  be  a  long  time  in  cooling.  The 
effect  of  this  speedy  cooling  or  chilling  is  to  greatly  harden  the 
surface  of  the  roll,  and  make  it  mifch  more  suitable  for  the  pur- 
pose for  which  it  is  intended.  Only  the  "  body  "  of  the  rolls,  that 
is,  the  part  which  is  actually  to  become  such,  or  the  surface  ex- 
tending in  towards  the  centre  a  few  inches,  becomes  chilled  and 
hard  enough  to  serve  as  a  roller  for  copper,  brass,  and  other  metals. 
The  journals  of  the  rolls  are  cast  in  the  sand  at  the  same  time  with 
the  rolls,  the  sand-mould  being  made  for  it  below  the  cast-iron 
.  mould  for  the  roll.  A  deep  pit  is  sunk  in  the  floor  of  the  foun- 
dry, and  at  the  bottom  is  placed  an  iron  flask,  or  a  series  of  flasks, 
set  one  upon  another,  in  case  a  long  journal  is  required.  The 
journal  is  the  axis  upon  which  the  roll  revolves  in  the  rolling  mill. 
This  flask  contains  a  sand-mould,  in  which  the  journal  part  of  the 
roll  is  to  be  cast.  Upon  this  the  "  chill,"  or  cast-iron  mould,  is 
placed.  The  chill  is  a  hollow  cast-iron  cylinder,  which  may  be 
from  four  to  seven  inches  thick,  and  from  four  to  twenty-four  inches 
in  diameter,  according  to  the  size  of  the  roll  it  is  intended  to  make. 
The  chill  is  made  in  sections,  or  consists  of  several  hollow  cylin- 
ders placed  one  above  the  other,  and  locked  together,  if  they  are 
small  ;  but  if  they  are  large  enough  to  remain  in  place  by  their 
own  weight,  they  are  simply  superposed,  without  being  locked 
together. 

After  the  chill  is  in  position,  it  is  surmounted  by  an  iron  flask 
containing  a  sand-mould  similar  to  the  one  at  the  bottom,  in  which 
the  journal  for  the  upper  end  of  the  roll  is  to  be  cast.  The  bottom 
flask  is  provided  with  a  "  pocket,"  or  a  projection  from  its  circum- 
ference, extending  about  a  foot,  into  which  the  iron  is  poured 
through  a  "  runner,"  which  is  a  long  cast-iron  flask,  containing  a 
hollow  sand-mould  or  tube,  and  which  reaches  to  the  top  of  the 
pit.  Into  this  runner  the  molten  iron  is  poured,  and  the  casting 
may  be  said  to  begin  at  the  bottom  and  continue  upwards.  The 
otjoct  of  casting  the  roll  in  this  perpehdicular  position  is  to  obtain 
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the  purpose  of  rolling  the  bloom  from  the  furnace  into  bars,  is  so 
coostructed  as  to  leave  between  the  rollers,  which  revolve  close 
together,  one  above  the  other,  lozenge-shaped  openings,  through 
which,  as  the  bloom  is  drawn,  it  is  elongated,  while  at  the  same 
time  the  edges  are  kept  even,  and  the  bloom  is  in  good  shape  for 
making  round,  flat,  or  square  bars.  To  reduce  bars  from  six 
inches  to  one  inch  square,  they  should  be  passed,  if  of  hard  iron, 
through  nine  grooves  of  gradually  diminishing  sizes ;  if  the  iron 
is  soil,  Rix  grooves  will  answer.  The  diameter  of  a  roughing  roUr 
is  from  eighteen  to  twenty  inches.  Different  forms  are  given  to 
the  rolls,  according  to  the  various  shaped  bars  to  be  made  ;  some 
of  them  are  quite  complicated,  and  require  much  ingenious  skill  in 
their  construction,  as,  for  instance,  in  those  which  are  used  for 
making  the  rails  for  railroads. 

Finishing  rolls  are  often  arranged  in  what  is  csdled  a  ''  train.'' 
Sometimes  these  consist  of  three  rolls  placed  together,  one  above 
another,  by  which  the  operation  is  much  expedited,  the  bar  being 
rolled  as  it  passes  each  way,  first  below  and  then  above  the  middle 
roll.  Sheet  iron  is  passed,  under  great  pressure,  through  hard 
and  well-polished  rolls,  which  are  kept  at  a  low  temperature,  and 
often  reheated.  For  this  purpose  it  is  essential  that  both  the  iron 
and  the  fire  should  be  entirely  free  from  sulphur.  Charcoal  is  the 
best  fuel,  and  superior  qualities  of  gray  pig  iron  make  the  best 
fiheets.  To  make  the  sur&ce  of  the  sheets  clean,  as  they  pass  into 
the  rolls  a  scraper  is  so  arranged  as  to  scrape  away  all  the  scales 
which  would  injure  the  polish  and  color  of  the  sheets.  Sheets  of 
iron,  which  are  intended  for  tinning,  are  passed  through  the  rolls 
cold.  Boiler-plate  iron  is  rolled  at  one  heat  from  a  slab  forged 
under  the  hammer,  twelve  to  eighteen  inches  long,  seven  to  ten 
wide,  and  two  to  three  thick,  heated  to  a  bright  red,  but  not  a 
welding  heat.  As  it  is  rolled,  the  iron  is  repeatedly  sprinkled 
with  water,  which  chills  the  surface,  causing  the  scale  to  fall  off. 
This  must  not  be  done,  however,  with  the  finer  qualities  of  sheet 
iron,  and  in  making  these  the  use  of  water  is  carefully  avoided. 

At  the  Farrel  Foundry  and  Machine  Company's  establishment 
all  kinds  of  rolling  mills  are  made,  for  rolling  iron,  brass,  copper, 
tin,  Oerman  silver,  gold  leaf,  britannia  metal,  tin  foil,  and  paste- 
board or  paper,  such  as  the  rollers  used  by  photographers  for  roll- 
ing their  cards.  These  rolling  mills  for  various  purposes  are  con- 
structed upon  the  same  general  mechanical  principles,  and  differ 
irom  each  other  chiefly  in  sizes,  and  in  their  special  adaptation  to 
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which  occurred  in  16S7,  the  maftBgement  of  iift  affairs  passed  into 
the  hands  of  Mr.  FranUin  Farrel,  who  has  retained  this  position 
ever  since.  The  capital  stock  of  the  company  was  originally  fixed 
at  ninety  thousand  dollars,  but  has  eiuca  boon,  practically,  largely 
increased,  until,  as  in  the  case  of  many  other  of  the  successful 
establishments  of  New  finglaod,  the  "  nomiaal  Coital,"  so  called, 
bears  but  little  comparison  to  thu  actual  capital  employed ;  and 
under  the  energ«tio  management  of  its  president,  the  concern  has 
largely  increased  its  facilities  for  the  transaction  of  its  business, 
which  is  now  the  largest  in  its  specialty  in  the  United  States,  and 
which  is  still  increasing. 

With  the  great  incrcaso  of  our  industrial  activity,  and  the 
growing  popuiation  of  the  country,  the  uses  of  metals  in  this  era 
of  ciTilization  must  keep  pace,  and  new  appEcations  for  them  be 
continually  discovered.  With  this  the  appliances  for  working 
tliem,  chief  among  which  is  the  rolling  milt,  will  come  into  greater 
demand,  and  the  future  production  of  the  Parrel  Foundry  and 
Machine  Company,  great  as  it  is  at  present,  may  be  depended 
upon,  under  the  management  which  baa  brought  it  to  its  present 
importance,  to  keep  pace  with  the  demand,  until  it  shall  hold,  in 
comparison  with  the  manufactories  of  the  world,  the  same  leading 
position  which  it  now  holds  with  reference  to  thow  in  U>a  United 
States. 


the  present  gen- 
haracter  is  fovai 
J  filaments  tbat 
I  generation  ago 
if  iron,  and  co^, 
at  of  cotton  was 
red,  and  the  folly 
)h  empire  of  ita 
and  consisted  of 
East  India.  Dur 
hen  the  rasfanesa 
)ing  8o  much  to 
lechanicB  —  with 
)ing  machines  the 
ore  than  she  lost 
;land  aspired  to 
aU,  the  valor  of 
8iQ«n.  Now  she 
not  be  broken  ui 
r  amazing  power 
pnxhicts  of  her 
# right,  and  Har- 
ces,  have  tanght 
dred  men  did  be- 
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fore,  and  show  a  better  and  more  uniform  product  than  the  most 
skilful  of  the  two  hundred  could  have  done  without  their  machines. 
The  carding  rollers,  the  drawing  frame,  the  jenny,  and  the  power 
loom,  in  their  exact  adaptation  to  cotton  fabrics,  created  at  once 
a  keen  demand  for  that  product ;  and  in  the  early  part  of  the 
century,  a  Yankee  inventor  gave  southern  agriculture  the  one 
machine  that  was  needed  to  place  cotton  among  the  leading  mate- 
rial powers  of  the  world.  With  Whitney's  cotton  gin  in  our 
southern  states,  and  the  great  inventions  alluded  to  in  England, 
the  equipment  was  complete.  England  and  the  north-eastern 
states  could  spin  all  the  cotton  the  South  could  grow.  Enormous 
mills  went  up,  rural  population  flocked  to  manufacturing  centres, 
cloth  merchants  opened  branch  houses  in  China,  in  India,  in  Bra- 
zil, in  Afnca,  and  Australia.  Then  our  cotton-producing  states, 
conceiving  that  a  control  of  a  staple  of  such  importance  was  vir- 
tually a  control  of  the  commercial  interests  of  the  most  powerful 
nations  on  earth,  proposed  from  that  vantage-ground  to  dictate 
fundamental  laws  between  capital  and  labor  for  the  'whole  conti- 
nent to  obey,  and  thus  originated  our  civil  war.  Great  credit  is 
given  to  John  C.  Calhoun,  the  radical  in  politics,  for  sowing  the 
seeds  of  that  strife ;  but  when  the  remote,  but  efficient,  cause  is 
discovered,  we  see  not  a  theorizer,  but  a  mechanic  —  not  a  Cal- 
houn, but  Eli  Whitney. 

Cotton  fabrics  are  nearly  as  old  in  history  as  fabrics  of  wool 
and  silk.  The  Egyptian  dead  who  were  embalmed  when  Joseph 
was  prime  minister  of  Pharaoh  wei*e  swathed  about  with  fine  cot- 
ton cambric.  The  Hindoos  and  Chinese  used  it  with  silk  as  a 
national  staple  for  clothing  a  thousand  years  before  Christ.  The 
East  India  spinners  and  weavers  became  renowned  for  the  fineness 
and  beauty  of  their  lawns  many  hundred  years  ago.  With  the 
rudest  and  most  clumsy  looking  machines,  a  woman,  sitting  under 
a  palm  tree  on  the  edge  of  an  oblong  pit,  with  threads  tied  to  her 
toes,  could  produce  a  gauze  so  uniform  and  delicate  that,  when 
wet  and  laid  upon  the  grass,  the  eye  could  barely  detect  a  film 
spread  over  the  green  blades.  The  latest  and  utmost  skill  of 
English  artisans  has  recently  been  able  to  rival,  but  not  to  surpass, 
in  delicacy  and  perfection  the  fabrics  that  Indian  females  could 
produce  with  a  few  bamboo  sticks.  The  peculiarity  of  modem 
manufactures  is  not  that  better  cloths  are  produced,  but  that  the 
forces  of  nature  have  been  so  skilfully  harnessed  that  the  opera- 
tions which  man  once  performed  he  now  simply  directs.     Iron, 
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water,  Bteam,  all  mechanical  powers,  all 
faithful  drudges,  aod  not  only  yield  th 
commaad,  but  execute  works  more  sab 
could  accomplish  by  dexterity  alone. 

The  obacrvatioa  and  experiments  of  n 
oped  but  four  matcriiUe  or  sources  of 
Two  of  these  are  in  the  animal  kin|fdom 
table  kingdom  —  silk,  wool,  linen,  and 
one  of  our  southern  plantations,  and  a  ci 
amount  of  labor  by  which  a  large  quaot 
duccd,  will  show  that  when  the  beauty, 
cotton  are  considered  in  connection  wilL 
grown,  tliis  plant  is  and  must  continue  t 
as  Ihe  material  for  the  clothing  of  mankii 

Cotton  is  planted  in  rows  about  four 
are  cut  away  from  the  first  stand,  or  spr 
two  feet  apart  in  the  row.  Thus  planted 
by  the  month  of  July  touch  each  othe: 
tlie  entire  field  is  covered,  so  that.  In  | 
earth  can  bo  seen  except  as  the  thick 
pushed  aside.  £arly  in  the  month  of 
contain  the  seed  and  the  enveloping  w 
picking  commences.  The  first  pods  to  c 
on  the  larger  and  earlier  stalks.  As  tl 
pods  growing  on  the  middle  and  top  brai 
and  the  snowy  wool,  pushing  out  from 
pod,  gives  a  white  and  beautiful  appea 
So  profuse  is  this  crop  of  vegetable  wo< 
tation  in  the  month  of  October,  when  tb< 
are  open,  looks  as  though  a  shower  of  s 
the  white  mantle  had  not  been  blown  ( 
of  the  vegetation.  One  man  can  easily  pi 
ten  acres  of  cotton.  A  good  yield  is  a 
drcd  pounds  for  each  acre.  The  labor  o 
produces,  then,  in  a  good  season,  and  oi 
pounds  of  material  for  cloth.  On  an 
each  of  those  pounds  will  be  converted 
Thus,  one  man  laboring  in  the  cotton 
raw  staple  for  sixteen  thoosand  yards 
the  activity  aiwd  cue  of  Uie  same  roan  t 
dred  sheep  tiialmxg^AtwXi^'ia^iS.  V» 
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to  provide  supplies  for  wintenDg  them,  and  to  shear  the  fleec^. 
In  this  view  of  the  case,  the  raw  material  for  cotton  spinning  can 
be  produced  with  about  one  tenth  the  ease  that  the  same  quantity 
of  wool  is  given  to  the  manufacturer. 

In  an  important  sense  of  the  word  the  manufacture  of  cotton 
begins  at  the  plantation  and  the  gin-house.  After  the  lint,  or 
wool,  has  passed  through  one  stage  of  the  process,  it  is  packed 
closely  in  square  bales,  hooped  with  iron,  and  sent  many  hundred 
or  thousand  miles  to  the  pickers,  rollers,  throstles,  and  jennies  that 
convert  it  into  yarn,  and  the  looms  that  make  cloth  of  it.  A  cot- 
ton gin  is,  in  its  essential  parts,  a  series  of  circular  saws,  with 
fine  hooked  teeth  on  one  cylinder,  which  revolves  rapidly  against 
a  mass  of  the  seed  cotton  as  it  comes  from  the  field.  Cotton  wool 
is  a  species  of  hair  or  down  that  grows  out  of  the  seed  and  envel- 
ops or  wraps  it.  The  seed  is  somewhat  smaller  than  the  common 
field  pea,  and  when  the  down,  or  lint,  is  pulled  away  from  it,  shows 
a  black  and  rather  oily  husk.  The  weight  of  the  seed  is  about 
thrice  that  of  the  enveloping  wool.  Thus  twelve  hundred  pounds, 
'as  it  comes  from  the  field,  will  be  separated  by  the  gin  into  three 
hundred  pounds  of  lint  and  nine  hundred  of  seed.  Back  of  the 
Baw  cylinder  is  a  revolving  brush  which  removes  the  lint  from  ih^ 
teeth,  and  a  blast  of  air  from  a  fan  blows  the  lint  away  from  the 
brush,  and  throws  it  back  in  a  snowy  shower  into  the  lint  room. 
It  is  one  of  the  unsolved  problems  of  political  economy  in  this 
country  how  to  unite  the  manufacturing  with  the  cotton  growing 
interest,  so  as  to  bring  the  carding  mill,  the  roving  frame,  and  the 
jenny  to  run  by  the  same  power  that  drives  the  gin.  The  loss  of 
time,  and  power,  and  material  by  thus  interrupting  the  process, 
packing  the  lint,  compressing  and  hooping  it,  removing  it  to  the 
liftctory,  where  there  are  other  machines  for  picking  it  light  and 
whipping  out  the  *dust,  is  very  great.  When  a  mass  of  cotton 
wool  is  made  fleecy  and  wholly  freed  of  dust,  it  is  ready  for  the 
carding  rollers.  These  draw  the  staple  out  into  fine  parallel 
threads,  or  filaments,  and  wind  them  around  a  large  cylinder.  A 
device  not  unlike  a  fine  steel  comb  removes  them  from  the  cylin- 
der, and  by  a  slow,  gentle  motion  these  fine  fibres  are  drawn  to- 
gether into  a  long,  white  roll  or  cloud-like  rope,  that  parts  at  a 
slight  pull.  The  great  inventions  which  have  given  cotton  manu- 
facture such  impetus  take  up  the  staple  at  this  point.  This  soft 
rope,  or  tube  of  fibres,  held  so  loosely  together,  must  be  very 
gently  drawn  out  and  compacted.     Perhaps  the  mode  of  doing 
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this  csDnot  foe  better  stated  than  in  the  letters  patent  gtaaied  to 
the  invention  of  John  Wjatt  in  YiZ^  It  is  copied  from  thedoM 
rolls*  of  George  II.,  the  twelfth  year  of  his  reign,  and  the  qoaiit 
spelling  of  that  age  is  retained :  ''  One  end  of  the  mass,  rope, 
thread,  or  sliver  is  pnt  foetwixt  a  pair  of  rowlers,  cillindera,  or 
cones,  or  some  such  movements,  which,  being'  twirled  aroond  b| 
their  motion,  draw  in  the  raw  mass  of  wool  or  cotton  to  be  spa 
in  proportion  to  the  veiocitj  given  to  such  ciUiDders.  As  the|»^ 
pared  mass  passes  regnlariy  betwixt  these  rowlers,  cillinden,  <v 
cones,  a  succession  of  other  cillinders,  moving  proportioDiUy 
faster  than  the  first,  draw  the  sliver  or  thread  into  any  degree  of 
fineness  which  may  be  required.  Sometimes  these  suooesaie 
rowiers  have  another  rotation  besides  that  which  diminishes  the 
tluread,  and  they  give  it  a  small  degree  of  twist  betwixt  each  pair 
by  means  of  the  thread  itself  passing  tiirough  the  axis  and  ceatn 
of  that  rotation.'' 

Here  we  have  the  essential  thing  in  roving  and  spinning  hj 
n^ers  —  a  sliver  drawn  down  to  the  lequired  fineness  by  a  difler 
ence  in  the  velocity  of  two  cylinders  between  which  it  is  carried 
and  the  twist  to  be  given  it  by  connecting  the  thread  with  the  mo- 
tion at  the  axis  of  the  cylinder.  Thirty  years  this  plan,  tbu 
clearly  stated,  slumbered  in  the  close  rolls,  and  then  was  taken  up 
by  a  patient  and  resolute  inventor,  Sir  Richard  Arkwrigfat,  who^ 
in  the  midst  of  difficulties,  and  in  poverty  so  great  that  his  firiendi 
made  up  a  purse  to  buy  him  decent  clothes,  kept  on  with  wheel, 
and  cog,  and  cylinder,  and  bobbin  till  he  gave  the  world  the  thros- 
tle and  water  frame  substantially  as  now  is  used  in  a  thousand 
cotton  mills. 

About  the  same  time  —  that  is  to  say,  a  little  ov^  one  hundred 
years  ago  —  another  great  invention  took  up  the  cotton  where  the 
drawer  of  Arkwright  left  it,  and  made  yam  of  it.  This  invention 
was  the  jennyt  and  Thomas  Hargreaves,  illiterate  and  humble,  a 
weaver  of  Stand  Hill,  near  Blackburn,  was  the  father  of  it.  He 
is  said  to  have  received  his  original  idea  from  seeing  a  common 
one-thread  hand  wheel  overturned  upon  the  floor,  when  both  the 
wheel  and  spindle  continued  to  revolve.  Why  could  not  a  row  of 
spindles  be  set  side  by  side  f  Why  could  not  one  band  drive 
them  all  ? 

Why  might  not  some  mechanical  device  let  through  just  so 
much  roving  or  soft  thread  for  each  spindle,  and  so  one  spinster 
make  eight,  sii^teen,  thirty-two,  or  more  threads  as  eaai^  as  she 
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now  makes  one  ?  These  problems  Hargreaves  puzzled  over  for 
months,  and  with  much  casting,  and  filing,  and  acyusting,  con* 
irived  a  frame,  in  one  part  of  which  ho  placed  eight  rovings  in  a 
row,  and  over  against  them  eight  spindles.  The  rovings,  when 
extended  to  the  spindles,  passed  between  two  bars  of  wood,  form- 
ing a  clasp,  which  opened  and  shut  somewhat  like  a  parallel  ruler. 
A  portion  of  the  roving,  or  roll,  being  extended  from  the  spindles 
to  the  wooden  clasp,  this  was  closed  and  drawn  out  on  the  hori- 
zontal frame  to  a  suitable  distance  from  the  spindles,  thus  making 
the  thread  fine  enou^ ;  at  the  same  time,  by  turning  a  crank,  the 
eight  spindles  were  made  to  spin'  eight  lengths  of  yarn,  and  by 
opening  the  wooden  clasp  the  spun  thread  could  be  run  back  and 
vround  about  the  spindles.  He  soon  saw  that  sixteen  spindles 
could  be  turned  by  the  same  wheel  by  which  the  eight  were 
driven  ;  and  if  sixteen,  why  not  thirty-two  f  why  not  sixty-four  ? 
Ilia  discovery  it  was  that  gave  cotton  manufacture  its  amazing 
impetus.  Before,  it  had  crept  along  the  earth ;  now,  it  took  on 
wings,  and  could  speed  with  a  geometric  velocity. 

One  invention,  or  rather  one  combination,  more  was  needed,  and 
this  was  devised  by  Samuel  Crompton.  He  joined  the  drawing 
machine  with  the  jenny,  and  instead  of  moving  out  with  the  roll, 
the  spindles  being  fixed,  he  reversed  the  process,  and  took  the 
spindles  out  on  the  roving  frame,  spinning  as  he  drew  out.  It  is 
clear  that  he  could  get  a  much  finer  thread  by  this  plan,  as,  by 
twisting,  the  thread  constantly  grew  more  compact  as  it  was  drawn 
out.  This  combination  he  named  the  mule.  With  it  he  made  yarn 
never  before  equalled  in  England  for  fineness  and  uniformity; 
Other  and  more  skilful  artisans  made  mules.  William  Kelley,  of 
Lanark  Mills,  first  turned  the  mule  by  water  power  in  1790.  Soon 
after  a  double  mule  was  made,  then  the  unheard-of  exploit  of 
working  no  less  than  four  hundred  spindles  on  one  frame,  and  of  late, 
in  Manchester,  Eng.,  and  elsewhere,  eight  hundred  spindles  each  on 
a  double  mule  have  been  used,  and  in  some  ndlls  the  prodigious 
number  of  eleven  hundred  spindles  each,  or  twenty-two  hundred 
the  pair,  all  managed  by  one  spinner. 

About  forty  years  ago  one  Boberts,  an  ingenious  machine  maker, 
contrived  an  automatic  mule  that  could  roll  out  several  hundred 
spindles  on  one  frame  with  a  perfectly  uniform  motion  ;  and  at  a 
given  time,  when  the  revolutions  had  made  the  thread  hard  enough, 
it  returns,  winding  the  spun  thread  on  the  spools,  and  goes  out 
without  aid  or  touch  of  handSi.  that  diimiining  the  spinner,  or 
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making  him  meiel;  a  looker-«n,  to  mend  i 
off  the  band  in  case  of  accident. 

In  order  tlut  weaviog  might  keep  pM 
tion  of  yams,  several  inventors  aod  mael 
power  loom  and  on  the  dressing  aod  simn, 
m^e  the  power  loom  in  ever;  respect  i 
cal  than  band  weaving.  These  labor 
little  more  than  forty  yeua  ago,  when  tb 
ttons  culminated  in  giving  England  and 
DOW  have  for  convertiug  our  immense  < 
lion  bales  each  into  cloth,  and  performing 
the  gravitation  of  falling  water  and  tfae  e 

Of  the  cotton  grown  in  this  country  wi 
fourth  or  one  fifth.  That  is  to  say,  of  t 
somewhat  over  three  millions  are  expor 
dred  tiiousand  to  one  million  bales  are  cot 
in  the  north-eastern  states.  The  stanti 
weight  and  durability  of  a  cotton  fabrie 
in  a  square  inch.  Some  cambric  show 
glass  of  92xB6  threads  in  each  eqnan 
sheetinga  show  64x04.  Of  the  millioi; 
one  half  is  made  into  such  coarse,  dnra 
burgs,  Attakapaa  jeans,  and  Alabama  pla 

While  the  Manchester,  Eng.,  mills  are  h 
any  of  our  manufacturing  towns  can  boast 
on  the  finer  grades  of  muslin,  which  requii 
and  mules,  it  is  justly  r  matter  of  pride 
ners  that  our  mill  hands  are  more  Intell 
better  paid  than  the  English  operatives. 
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MATUXAL    PRODUCT. — TBI    CBBBS    WHIOM    TIBLD    IT.  —  WHBBB    THB    BSn 


TALVB  or  TBB  MAKDirAOTIIBB. 

Tbr  nse  of  Caontchone,  or  India  rubber,  and  its  application  to 
tbe  numerous  purposea  for  which  it  is  employed,  is  an  iadostr; 
wbich  has  been  developed  within  a  very  short  time,  and  affords  a 
striking  instance  of  the  difference  between  the  industrial  methods 
of  an  uncivilized  people,  and  one  which  has  arrived  at  a  knowl- 
edge of  the  laws  of  chemistry,  and  is  able  to  apply  them  prac- 
tically to  the  arts. 

The  history  of  the  gradual  steps  by  which  the  qualities  of  In- 
dia  rubber  became  better  known,  and  improved  methods  of  treat- 
ing it  were  discovered,  so  that  the  area  of  purposes  to  which  it  is 
applied  was  constantly  widened,  shows  concloeively  tfae  importance 
and  the  valno  of  a  theoretic  knowledge  of  science,  as  a  basis  for  its 
practical  application  to  the  arts.  India  rubber  is  the  juice  of  a  tree 
which  is  found  in  various  parts  of  South  America,  and  also  in  the 
East  Indies.  The  natives  of  South  America  gave  the  name  cahu- 
chu  to  the  hardened  juice,  from  which  our  word  caouidwuc  is 
derived,  while  the  term  India  rubber  came  from  the  implication  of 
this  material,  derived  from  the  East,  to  the  purpose  of  rubbing 
out  marks  made  by  the  ordinary  lead  pencils. 

There  are  several  varieties  of  trees  from  which  this  product 
is  obtained,  and  the  American  tree  has  been  thus  variously 
named  by  botanists :  Linstens  calls  it  the  Jatropha  ebutioa ;  Per- 
Boon,  the  S^>honia  eUuHca ;  Scbreber,  the  £Kphonia  cahuchu ;  and 
Anblet,  the  Betiea  guianenaia.  The  treea  which  Aintish  the  eUef 
(971) 
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Bupply  from  Asia  are  the  jTciu  etattica,  hei 

of  trees,  and  otben  which  furnish  an  infei 
rial.  This  Ficua  ebutica  is  one  of  the  not 
It  grows  cithor  alone  or  in  gfronps  of  tw< 
fercnce  of  ono  which  was  aocnrately  me 
feet,  while  the  girth  of  the  main  trunk,  ' 
diatoly  about  it,  was  ono  hundred  and  t< 
of  tho  central  tree  was  one  huiitlrcd  feet 
tlie  cireumfercncc  of  which  measured  aii 
In  Aasoni,  in  tho  district  of  Chardwar 
Ferozt'poor,  in  whieli  over  forty-three  Uii 
counted  in  a  spaco  thirty  miles  long  and 
ffouriuhcd  on  the  hill  slopes,  reaching  an 
thousand  five  hundred  feet.  It  belongs 
trees,  which  spread  by  the  rooting  of  th< 
trict  of  Chardwar,  the  juice  of  the  FicuS  ei 
better  when  drawn  from  the  old  troos  tli 
young  ones,  and  richer  in  (lie  cold  than 
obtained  by  making  cuts  through  tho  bai 
around  the  tree  fVom  the  trunk  up  to  the 
branches,  the  ylcM  increasing  witli  the 
The  juicci  when  first  drawn,  is  puro  win 
tcncy  of  cream.  Tho  yield  is  about  fort 
which  can  be  repeated  on  an  average  on 
cold  seafton,  so  an  not  to  interfere  with  tl 
the  tree  during  the  hot  months. 
■  Tho  richest  juico  is  said  to  be  obtained 
way  the  roots,  where  they  turn  and  are 
ground.  By  being  guarded  from  expos 
great  hoat,  tho  juico  can  bo  kept  in  a  ere 
In  South  America  the  chief  supply  of  cat 
the  district  of  Para,  lying  south  of  the 
tre^s  arc  tapped  each  morning,  and  durin 
liquid  is  eecurod  from  each  incision  in  a 
tion.  This  is  then  poured  into  a  jar,  and 
mediately  into  tlie  various  articles  of  mi 
form  the  natives  prep&ro  it  for  export, 
shoes,  or  other  forms,  are  dipped  into  the 
iiig  wliich  adheres  is  dried,  and  then  thic! 
the  operation.  It  has  also  been  exported 
tight  Teasels  prepared  for  this  parpuso. 
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By  chemical  aDalysia  this  gum  has  been  found  to  be  hydrocar- 
bon, consisting  of  eight  equivalents  of  carbon  to  seven  of  hydro* 
gen,  which  would  give  the  proportion  of  carbon  87.27,  and  of 
hydrogen  12.73  in  100  parts.  This  was  very  nearly  the  result 
of  Faraday's  analysis.  Another,  made  by  Mr.  Ure,  gave  90 
parts  of  carbon  and  10  of  hydrogen,  being  three  atoms  of  the 
former  to  two  of  the  latter. 

In  his  work  upon  Perspective,  printed  in  1770,  Dr.  Priestley,  who 
was  one  of  the  founders  of  the  modem  science  of  chemistry,  speaks 
of  caoutchouc  as  a  substance  which  had  jost  been  brought  to  his 
notice,  as  admirably  suited  for  rubbing  oat  pencil  marks.  He 
states  that  it  was  then  sold  at  the  rate  of  six  shillings  the  cu* 
bical  inch.  Some  of  the  properties  of  this  material  were  known 
to  the  natives  of  South  America  at  the  time  of  the  Spanish 
conquest.  They  used  it  for  making  their  drinking  utensils,  and 
for  oilier  purposes.  In  this  form  it  had  been  carried  to  En- 
rope,  and  re-worked  into  such  forms  as  Priestley  mentions. 

The  increasing  activity  of  chemical  research  occupied  itself 
with  this  substance  soon  after  Priestley's  time,  and  various  appli- 
cations of  the  peculiar  qualities  of  this  JBubstance  were  suggeiE^tad 
and  practically  realized.  The  best  qualities  of  this  gum  are 
obtained  from  South  America,  and  as  imported,  in  either  the 
rough  or  manufisictured  state,  it  is  re-worked  by  being  first  broken 
up  into  small  pieces,  which  are  washed  and  kneaded  with  water 
in  mills  of  a  peculiar  coDStruction.  These  mills  are  famished 
with  knives  and  iron  teeth,  which  cut  and  grind  the  pieces.  So 
much  heat  is  evolved  in  this  process  that  the  water  boils,  and  tiie 
charge  of  a  mill  is  limited  to  only  five  pounds.  Having  tfam 
removed  the  impurities  from  the  crude  material,  it  is  again  ground, 
cat,  pressed,  and  pounded  in  a  mill  with  a  little  quicklime. 
Here  again  it  gets  very  hot,  and  with  a  aeries  of  explosions  and 
crackling  it  discharges  the  water  and  air  it  had  before  absorbed, 
in  steam.  After  this  process  is  completed,  it  becomes  more  com- 
pact, and  assumes  the  dark  color  seen .  in  the  rubber  sold  by  sta- 
tioners. A  third  process  of  the  same  character  unites  several 
balls,  thus  prepared,  in  one  homogeneous  mass,  which  is  placed  in 
a  box  and  squeezed  by  screws  to  a  cake-like  form. 

After  being  left  for  some  days  thus  compressed,  it  is  then  taken 
out  and  cut  into. small  cakes,  or  into  threads,  as  may  be  desired. 
The  knife  with  which  this  is.  do^e  must,  be  very  sharp,  and  a 
stream  of  water  must  flow  constantly  in  the  cut  in  order  to  pre- 
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vent  the  two  Bides  of  the  divided  cak< 
again,  or  eticking  to  the  blade  bo  as  t 
Wlien  it  ia  cut  into  threads  for  weaviDg 
fabrics  which  are  made  from  it,  these  thn 
eight  times  their  original  length,  by  beinj 
produce  this  effect  between  the  wet  thum 
ator.  In  this  process,  as  always  when 
heat  is  evolved.  The  threads  thus  treatc 
and  being  afterwards  covered  with  braid 
into  ribbons  or  textures  of  the  kind  that  r 

The  elasticity  which  the  rubber  in  the  I 
process  described  above,  is  then  reston 
fabric  with  a  hot  iron,  in  thus  regaining 
contracts  to  its  former  dimensions,  and 
fiibrics  which  seem  to  have  been  fluted  a 
can  be  dissolved  in  petroleum  (coal  tar),  n 
tine  ;  and  when  this  is  done  the  result  is 
to  make  water-proof  clothing.  Heated  t< 
of  600°  F.,  caoutchouc  passes  off  in  a 
appliances,  can  be  condensed  into  a  liqu 
ckoucine,  and  is  distiDguiBhod  for  its  sol 
caoutchouc  itself,  and  all  other  resinoi 
stances.  It  is  itself  extremely  volatile,  1 
that  it  can  bo  poured  from  one  vessel  intc 

With  the  increaBing  variety  of  purpoE 
was  applied,  the  attention  of  inventors  at 
towards  the  discovery  of  some  method  o 
to  the  effects  of  cold.  Its  tendency  tc 
tura  of  40°,  thus  losing  its  elasticity,  i 
various  purposes.  Tho  first  successful 
India  rubber  was  patented  in  1839  by  '. 
assignee  of  Nathaniel  Hayward.  UjT. 
been  experimenting  with  the  intention  of 
for  treating  Iidia  rubber  so  as  to  make 
arts.  In  September,  1835,  he  had  taken 
the  surface  of  native  caoutchouc  with  nit 
its  adhesive  properties.  This  first  meth 
was  found  to  be  imperfect,  the  proceei 
sulphur,  which  preserved  its  offensive  sa 
prevent  its  becoming  rigid  under  the  eOei 
proved  the  process  by  the  use  of  salpbar 
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Hr.  Goodyear  totA  ont  another  patent  in  1841,  which  was  TeiBsaed 
in  1849,  extended  in  1868,  and  again  raiMued  in  1860. 

The  material  prodnced  hj  this  new  proceaa  poesoBsed  peculiar 
qaalities.  It  waa  ni«e  perfectly  elastic  than  oommon  caoutchouc, 
reaieted  the  action  of  the  ordinary  solrents  of  that  material,  was 
better  able  to  resist  tiie  wear  and  tear  of  Hs  surface,  and  pre- 
served its  flexibility  at  all  temperatures.  Then  Mr.  Nelson  Good- 
year patented  a  process  fbr  solidifying  rubber,  making  it  suscepti- 
ble to  a  polish,  capable  of  being  moulded  into  any  desired  form, 
and  thua  completed  a  series  of  inventions  which  are  among  the 
most  valuable  in  the  present  century,  aa  haring  opened  entirely 
new  fields  to  industry. 

To  attempt  to  enumerate  the  vanoua  uses  to  which  ntbl>ar  is 
now  applied  would  be  almost  to  write  a  catalogue  of  the  rarioua 
utensils  needed  in  the  various  occupations  of  our  daily  lifts.  It  is 
made  into  tires  and  springs,  jewelry,  combs,  knife  handles,  boxes, 
drinking  cups,  coats,  tenia,  and  life  preservers,  water  beds,  a^d 
shoes,  and  a  patent  has  been  taken  out  for  making  from  it  rails  (or 
raOroads.  The  history,  top,  of  the  detennioed  and  expensive  Iitig»- 
tioD  which  ensued  upon  the  enormous  extension  of  the  busipess 
whtcb  these  discoveries  gave  rise  to,  would  be  too  long  to  enter 
into  here,  but  will  long  be  remembered  in  legal  and  industrial 
circles.  From  being  merely  valued  as  a  curious  natural  product 
in  the  early  part  of  this  century,  caoutchouc  has  now  come  to  be 
the  material  used  in  manufactures  which  amount  to  millions  yearlj. 
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ComCE^cTsa  in  the  Boatheni  half  of  New  Jersey  and  extending 
SB  far  to  the  soath-west  as  the  river  Brazoe  in  Tezaa,  is  a  broad  belt 
of  country  covered  with  a  heavy  growth  of  pitch-pine.  The  boO  on 
which  this  tree  is  found  is  noted  for  its  sterihty.  Tlll^e  of  itsdf 
hsrdly  supports  the  sparse  luid  ignorant  population  which  has  drifted 
in,  and  for  generation  after  generation  lived  npon  these  sandy  bar- 
rens, and  they  are  forced  to  eke  out  a  miserable  support  by  the  in- 
dustries to  which  the  forests  around  them  have  ^ven  birth.  The 
region  covered  by  the  forests  which  produce  the  naval  storee  of  the 
world  embraces  the  eastern  part  of  North  and  South  Carolina,  the 
southern  parts  of  Georgin,  Alabama,  Mississippi,  Louisiana,  and  the 
northern  part  of  Florida, 

This  southern  pine,  as  it  is  familiarly  called,  is  known  among 
botanists  as  I^itnii^  Aii.i(r<iUs,  and  coinpriseti  aevoriil  sppcies.  These 
differ  chiefly  in  tlio  length  of  time  they  yield  the  gum,  for  whirh 
they  are  valuable, —  those  in  North  Candina  lasting  for  Um  years, 
while  in  Florida  six  years  is  the  average  limit  of  production.  The 
pines  of  Swcli'D,  Norway,  and  the  south  of  France  su^yily  small 
quantities  of  nnitil  stores ;  but  thoir  forests  are  of  a  Ppecios  greatly 
inferior  to  ours,  irince  thfy  do  not  yield  as  much,  nor  for  so  long  a 
time,  as  those  of  the  Southern  United  States. 

Though  tlif  gum  or  resin  &om  which  spirits  of  trirpentinc  is  made 
was  known  to  the  nncionts,  this  volatile  fliud  k  of  comparatively 
recent  discovery,  and  it  Is  only  within  the  last  forty  years  that  it 
has  risen  to  the  dignity  of  an  article  of  oommerce.  For  some  years 
previous  to  this  the  spirits  of  turpentine  derived  from  the  Enro- 
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pean  pines  was  used  to  a  limited  extent  for  medicinal  pm^oses. 
Its  great  production  and  extensive  nse  in  this  country  b  due  to  the 
introduction  and  universal  application  of  paints,  and  the  necessity 
for  having  some  volatile  vehicle  to  mix  with  the  oil. 

The  products  of  the  pine  are  four  in  number, — rosin,  gum  or  crude 
turpentine,  tar,  and  pitch.  The  last  two  were  made  by  the  earliest 
settlers  of  our  country,  and  formed  an  important  item  in  the  exports 
of  the  Carolina  colonies.  They  have  been  known  from  the  earliest 
recorded  time,  and  have  always  been,  as  they  are  now,  chiefly  used 
in  calking  the  bottoms  of  vessels.  Chemically,  these  four  substances 
are  compounds  of  hydrogen  and  carbon,  varying  in  nature  and  pro- 
portions in  the  same  way  as  do  the  various  products  of  coal-oil, 
petroleum,  naphtha,  and  asphaltum.  Spirits  of  turpentine  presents 
a  fine  illustration  of  one  of  the  marvellous  revelations  made  known 
by  chemical  science.  The  constituents  of  this  liquid  and  of  the  oil 
of  lemons  are  hydrogen  and  carbon  in  precisely  the  same  propor- 
tions, and  yet  no  means  of  converting  the  one  into  the  other  has 
ever  been  discovered.  Nature,  mighty  alchemist  that  she  is,  manu- 
factures in  her  secret  laboratory,  from  the  same  materials,  com- 
pounds diflering  from  each  other  thus  widely,  and  man  vainly  en- 
deavors to  find  the  secret  of  her  skill.  As  a  medicine,  spirits  of 
turpentine  is  diuretic,  and  so  powerfid  is  its  action  that  sailors  on 
vessels  loaded  with  a  cargo  of  this  material  are  sometimes  danger- 
ously affected  by  the  evaporation  from  the  leaking  barrels.  It  is 
used  also  in  rheumatism  and  similar  afiections,  but  if  the  applica- 
tion is  long  continued  the  joints  and  muscles  become  injured.  By 
chemical  operations,  spirits  of  turpentine  is  resolved  into  a  number 
of  substances  of  no  particular  value,  the  most  curious  of  which  is 
artificial  camphor,  —  so  called  from  its  singular  resemblance  in  odor 
and  appearance  to  that  gum.  It  is  made  by  the  action  of  hydro- 
chloric acid  on  the  spirits  of  turpentine.  One  of  the  most  power- 
ftil  solvents  of  caoutchouc,  or  india-rubber,  of  many  of  the  gums  and 
resins  is  spirits  of  turpentine.  It  possesses  electrical  affinity  and 
polarizes  light ;  it  absorbs  ozone  to  such  a  degree,  that,  if  left  stand- 
ing a  length  of  time,  it  acquires  the  power  of  bleaching  vegetable 
colors.  In  the  art  of  painting,  no  substitute  for  it  has  ever  been 
obtained,  though  the  scanty  supply  from  1860  to  1865  stimulated 
much  endeavor  in  this  direction.  The  various  light  products  of 
petroleum  were  used  for  a"  time,  but  were  abandoned  as  soon 
as  spirits  of  turpentine  could  be  again  obtained.  Low  grades 
ot  white   paints    are  made  whiter   by  its  use,  while  those   in 
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which  bcnzin&  U  used  readily  turn  yellon 
fluid  called  campheno  wu  made  from  spu 
was  done  by  mixlDg  with  it  alcohol  and  re- 
bat  since  the  introductioa  of  coaUoU  the  n 
hiu  entirely  ceased. 

A  subBtaoce  strongly  resembling,  qiiiit 
mnch  less  valuable  in  its  properties,  is  obi) 
of  pine  wood.  This  fluid  is  an  excellent  so 
deodorized  can  be  uaed  for  light  Tarnishes, 
crystals,  in  place  of  alcohol,  which  is  much 

The  article  known  to  commerce  aa  rosin 
stance,  melting  at  a  low  temperature,  and 
blackish  red  to  a  pale,  transparent  yelli 
opaque  it  contains  either  water  or  spiiita  o: 
in  small  quantities  in  a  thousand  diiterent ' 
to  which  it  is  applied  are  the  adalteratioD 
Strict  inspectors  class  it  according  to  cole 
thirteen  grades.  The  common  black  gra 
small  towns  and  hotels  for  the  manulhcture 
from  rosin  keeps  longer  without  spoiling  t] 
Our  manufacturers  use  it  in  their  aise,  and 
have  a  little  lump  in  the  paste  with  which  t 
his  great  show-bills.  Large  quantities  of  t 
to  make  rosin-oil,  from  which  gas  is  maou 
refined  state  is  employed  to  adulterate  oth< 

Kosln  and  spirits  of  turpentine  are  both 
pentine.  This  is  the  sap  of  the  tree,  and 
virgin  dip,  yellow  dip,  and  scrape.  The  fi 
tree  for  the  first  year  after  it  is  tapped.  "' 
is  limpid  as  honey  and  of  a  pale  straw-co! 
soon  causes  it  to  grow  opaque  and  cream 
are  made  the  beautiful  pale  grades  of  roain. 
hundred  and  eighty  pounds  yields  seven  ga 
one  hundred  and  eighty  pounds  of  rosin, 
limited  extent  for  making  plasters  and  salv 
tree  for  the  second  and  several  succeeding ' 
This  yields  more  rosin,  but  not  so  much  i 
term  applied  to  the  sap  which  exudes  froa 
two  or  three  years  of  its  productiveness. 
of  great  whiteness  when  first  taken  from  t 
yellow  by  exposure  to  the  air.     It. is  use 
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varions  parposes,  beside  distillation,  one  of  which  is  the  making  of 
firankincense.  Taken  in  small  pills,  it  is  an  excellent  medicine  for 
removing  obstructions  of  the  liver  and  kidneys,  and  for  promoting 
activity  in  the  general  secretions.  By  distillation  it  yields  a  much 
smaller  quantity  of  spirits  than  can  be  obtained  from  the  products 
of  the  previous  years,  but  a  larger  proportion  of  rosin,  and  of  a  grade 
scarcely  inferior  to  that  from  the  virgin  dip. 

The  mode  of  gathering  these  products  and  their  preparation  is 
as  follows.  A  cut  is  made  in  the  tree  as  near  the  roots  as  possible, 
which,  on  the  outside,  is  shaped  like  a  half>moon ;  it  extends  several 
inches  into  the  tree,  forming  a  pocket,  and  is  large  enough  to  hold 
one  or  two  quarts  of  sap,  according  to  the  size  of  the  tree ;  some- 
times two  or  three  boxes,  as  they  are  called,  are  cut  in  one  tree.  A 
^ood  hand  will  cut  from  one  hundred  to  one  hundred  and  fifty  in  a 
-day,  according  to  their  size,  ttnd  on  an  acre  of  trees  from  five  hun- 
-dred  to  one  thousand  such  boxes  may  be  made.  They  are  usually 
cut  at  so  much  a  box,  from  a  cent  to  a  cent  and  a  half  each.  After 
^e  boxes  are  out  they  are  ooonted  off  into  tasks,  generally  of  ten 
thousand  each,  and  a  laborer  assigned  to  every  task.  If  it  is  an 
early,  warm  spring,  by  the  time  each  task  has  been  cut  and  counted 
the  boxes  are  frill  and  nmst  be  dipped  out.  For  this  a  flat  spoon* 
shaped  instrument  and  an  ordinary  bucket  are  used.  The  man 
carries  the  bucket  on  liis  arm  by  an  arrangement  like  t^at  employed 
in  fastening  on  the  shield  of  former  times ;  he  pushes  it  up  against 
one  comer  of  the  box,  inserts  his  dipper,  and,  by  a  dexterous  flirt, 
throws  out  the  gum.  A  practised  hand  will  frequently  clear  the 
box  at  one  dip.  When  the  bucket  is  ftiW  it  is  emptied  into  a  larger 
one,  and  from  that  poured  by- another  hand  into  barrels  which  are 
placed  at  convenient  intervals  among  the  trees.  Just  after  the  first 
dipping  the  boxes  are  usually  cornered.  This  is  done  by  taking  out 
s  triangular  chip  at  each  end  of  the  half-moon.  If  the  season  is 
good,  by  the  time  the  laborer  has  cornered  his  whole  task  the  boxes 
will  be  again  frill.  They  are  dipped  out  for  the  second  time  and 
then  given  two  cuts  on  each  side  with  the  "hack.**  This  is  an 
instrument  resembling  a  gouge,  and  the  operation  of  "hacking ** 
consists  in  taking  out  a  circular  chip  along  the  edge  of  the  place 
where  the  "comer*'  chip  was  previously  cut  out.  These  strokes 
dope  downward  to  the  centre  of  the  box,  so  that  the  gum  wiU  all 
run  in  that  direction.  A  box  is  usually  given  about  fourteen  strokes 
each  year  at  seven  different  rounds.  These  will  cover  a  space  from 
one  and  a  hfdf  to  two  feet  in  height,  and  as  the  trees  are  seldom 
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worked  more  tlian  from  fifteen  to  twenty 
ground,  thb  epace  will  be  gone  over  in  abc 
seldom  worked  much  longer  tlian  this,  sino 
after  the  first  three  or  four  years,  but,  as  tl 
themselTes,  what  they  yield  after  this  pei 
tasks  are  osually  assigned  to  a  man  called 
the  whole  by  contract  and  employa  the  < 
two  dippers  generally  follow  one  hacker 
worketl  to  mnch  height  the  hack  is  faeteoe 
man  who  gathers  the  "  scrape  "  is  obliged 
these  latter  operations  a  round-share'  is  u 
face  of  the  box  and  make  the  gum  ooze 

The  boxing  must  be  done  after  the  sap 
bcfoi-e  it  commences  to  rise  in  the  spring, 
dred  boxes  to  the  acre,  twenty  acres  will  be 
of  ten  thousand  boxes.  Two  hondred  box< 
ever,  that  the  aven^  forest  will  allow.  T 
to  the  task.  The  value  of  virgin  land  or 
iarly  called,  is  seldom  over  five  dollars  an*: 
than  that.  Allowing  five  hundred  boxes 
invested  in  a  task  of  ten  thousand  boxes 
hundred  dollars;  boxes,  one  hundred  a 
fifty  dollars;  In  all,  three  hundred  do! 
are  but  two  hundred  boxes  to  the  acre 
run  up  to  five  hundred  and  fifty  dolUrs.  I 
be  gathered  the  first  year  at  least  two  hi 
barrels  of  vir^  turpentine,  worth  in  mai^' 
lara  a  barrel,  In  all  eleven  hundred  dollars, 
ping  continues  ftum  April  1  to  Novembe: 
the  total  cost  for  three  hands  being  sixty 
hundred  and  twenty  dollars  for  the  seasoi 
contracted  for  at  about  ten  cents  a  barrel,  t 
nine  hundred  and  ninety-seven  dollars  an 
a  good  season,  with  core  and  economy,  the 
be  paid  for  the  first  year  and  handsome  pri 
operations  of  each  succeeding  year. 

So  far  we  have  spoken  only  of  the  pn 
orude  turpentine.  To  obtain  the  spirits  au< 
through  a  process  of  disdllation.  This  oj 
laige  tnrai[vshaped  eUlla,  nude  of  copper  ai 
fire  being  applied  directly  to  the  bottom  of 
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hold  ten,  fifteen^  t^nty,  and  sometimes  forty  barrels  of  gum.  -  This 
is  ^  charged  '^  in  at  the  top  and  the  cap  fitted  on.  This  cap  connects 
by  an  arm  with  the  worm,  aronnd  whicn  cool  water  is  constantly 
rmming.  When  the  still  is  filled  and  this  connection  made,  the  fire 
is  applied.  As  the  process  of  distillation  goes  on,  the  distiller  adds 
from  time  to  time  a  little  water  to  prevent  scorching,  and  tries  his 
"  charge ''  by  inserting  a  rod  in  a  small  hole  in  the  top  of  the  still 
intended  for  that  purpose.  When  the  process  has  reached  a  cer- 
tain point  he  draws  his  fire  and  allows  the  still  to  cool  a  little ;  then 
he  takes  off  the  cap  and  from  the  liquid  mass  inside  skims  off  all  the 
chips  and  bark,  of  which  there  is  always  more  or  less  in  the  gum. 
If  the  cap  is  taken  off  too  soon,  the  whole  charge  will  take  fire  firom 
rapid  oxidation.  When  the  hot  rosin  is  cooled  down,  it  is  drawn 
off  through  a  pipe  at  the  side  of  the  still  near  the  bottom,  and  passes 
through  strainers  into  a  wooden  tank,'  from  which  it  is  dipped  into 
barrels.  Upon  the  care  taken  in  straining  the  rosin  depends  much 
of  its  value  in  market;  hence,  certain  brands  made  by  careful  meoi 
soon  become  known  and  command  high  prices.  The  spirits,  being 
condensed  in  the  worm,  run  out,  mingled  with  considerable  water, 
into  a  tub,  the  water,  on  account  of  its  greater  specific  gravity,,  set- 
tling at  the  bottom.  From  this  tub  the  spirits  are  syphoned  off 
into  well-glued  barrels  for  shipment.  Though  this  whole  opera- 
tion is  one  of  great  simplicity  apparently,  yet  to  insure  a  good 
article  and  a  high  price  much  care  and  strict  attention  is  required 
in  conducting  it.  A  little  carelessness  may  result  in  a  fire  which 
will  destroy  in  a  day  two  or  three  years'  profit.  Though  the  dis- 
tilling is  generally  a  separate  business  firom  gathering  the  gum,  the 
two  are  sometimes  conducted  jointly. 

The  second  year's  product,  called  yellow  dip,  seldom  yields  over 
six  gallons  of  spirits  to  two  hundred  and  eighty  pounds  of  crude 
turpentine,  and  from  the  scrape  only  three  or  four  gallons  are  ob- 
tained ;  but  these  two  products  yield  proportionately  larger  quanti- 
ties of  rosin.  Many  slight  improvements  have  been  introduced 
duiing  the  last  few  years,  which  cheapen  the  cost  of  producing  and 
improve  the  quality  of  rosin ;  one  of  these  is  the  straining  of  the 
rosin  through  beds  of  cotton  lint.  The  quality  of  all  the  grades  is 
better  within  a  recent  period  than  ever  before.  The  margin  of 
profit  in  these  pine  industries  has  hitherto  been  so  small  that  costly 
experiments  have  not  been  tried,  and  steam  has  not  been  success* 
fiilly  used  as  a  heating  agent. 

The  largest  distillery  ia  this  country  is  at  Wilmington,  N.  C, 
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and  u  enable  of  managing  over  five  h 
gmn  tarpentlne.  Pravioiu  to  1860  mtaij 
distance  from  points  of  pnblic  transportad' 
great  it«m  of  expense.  Hence  the  spirit 
the  rosin,  not  paying  for  transportation,  wi 
dom  over  the  snrf^  of  the  ground,  someti 
or  tvo  in  depth.  In  time  this  became  ver 
with  sand,  and  of  a  light  color  from  old< 
"water.  A  part  of  the  Twentieth  Corps  of 
'when  on  tbe  grand  march,  encamped  on  on 
Tocks,  as  they  supposed  it  to  be,  and  cod 
creek  near  by.  As  tbe  camp-fires  glowed 
rock  warmed  and  Undled,  and  soon  both 
mass  of  liquid  fire.  Water  only  increased 
corps  had  to  back  out  at  a  double-quick,  sei 
tip  is  tbe  seething  mass,  while  the  watei 
"Btream  of  living  fire,  and  the  clouds  of 
a  vast  black  canopy,  completely  abutting  o 
Some  who  read  this  may  remember  the  aw 
battle  of  Bentonsville  by  the  firing  of  the  i 
that  place.  It  is  SEud  that  the  rebels  ii 
burned  over  one  hundred  and  fifty  thousan 
the  United  States  from  its  possession.  A 
tbe  high  price  of  rosin  oiiused  many  of  thee 
thus  great  quantities  of  rosin  of  a  very  low 
the  m^ket.  This  resulted  in  a  rapid  fall  o 
^Kesion  of  the  business,  from  which  it  has 
a  measure  recovered.  This  season,  the  p 
highly  remunerative.  The  cost  of  a  still 
one  thousand  to  five  thousand  dollars,  acc< 
iisually  kept  in  connection  with  a  distiller 
ing  on  a  distillery  may  easily  be  calculated 
turpentine  cost  twelve  dollars  and  yield  ti 
ten  dollars,  and  about  Iwenty-two  galloti 
cents  a  gallon,  or  eight  dollars  and  eighty  i 
and  eighty  cents  gross  profit  on  every  barr 
Tar  is  produced  by  the  smothered  bumii 
valuable  for  turpentine,  of  those  deadened  i 
stumps  of  trees  cut  down  for  Inmbdr.  The 
old  turpentine  trees  oxydiscs  near  the  aoan 
the  nature  of  the  wood,  wbjtb  is  dialled  Uj^ 
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ill  kinilling.  This  also  occurs  in  the  stumps  of  trees  cut  dawn  at 
certain  seasons  of  the  year.  This  wood  ignites  almost  as  readily 
as  gunpowder,  so  highly  charged  is  it  with  pitchy  matter,  which 
greatly  increases  its  weight.  These  trees  or  stumps  are  split  into 
billets  three  or  four  feet  long,  and  about  three  inches  in  diameter. 
In  forming  a  tar-kiln  the  earth  is  scooped  out  of  the  ground,  leav- 
ing a  saucer-shaped  excavation  from  the  centre  of  which  a  tube 
runs  underground  to  the  outside  of  the  rim.  The  billets  of  wood 
are  then  so  placed  as  to  radiate  from  this  centre  and  point  upward, 
each  upper  and  outer  stick  lapping  a  little  over  the  one  below,  so 
that,  when  finished,  the  pile  resembles  a  truncated  cone.  Green 
twigs  and  dirt,  with  logs  of  wood  as  braces,  are  then  piled  around, 
until  the  pile  resembles  a  perfect  cone ;  the  'kiln  is  then  covered  all 
over  with  diit,  except  the-  extreme  edges;  where  it  is  fired.  As  the 
smothered  heat  extracts  the  tar,  it  trickles  down  to  the  centre  of  tihe 
pile  and  passes  through  the  pipe  to  the  outside.  Great  care  is  re- 
quisite to  keep  the  flames  from  bursting  out,  and  a  large  kiln  must 
be  watched  night  and  day  for 'about  ten  days,  iQlns  vary  in 
size,  yielding  from  fifty  to  a  hundred  and  ^hy  barrels  of  tar.  As 
the  wood  generally  used  is  refuse,  and  the  labor  done  in  the  winter 
season  or  at  odd  times,  the  pi:oduc);  of  ^  tar-kiln  i^  nearly  all  profit. 
No  improvement  on  tjiis  olji  styje  of  .tar-njaking  hai^  been  adopted, 
the  value  of  the  product  not  stimulating  advance  in  this  direction. 
In  the  dry  distillation  of  pine  wood,  already  alluded  to,  a  species  of 
tar  is  produced  which  answers  many  purposes,  though  it  more 
nearly  resembles  pitch  than  tan  Pitch  is  simply  tar  boiled  until 
freed  from  its  volatile  matter,  —  water,  spirit,'and  oil.  Tar  does  not 
harden  when  spread  upon  a  surface ;  pitch  hardens,  and  at  the  same 
time  has  gieat  elasticity.  The  charcoal  made  by  dry  distillation  is 
better  than  that  made  in  the  open-air  kilns.  In  the  days  before  the 
war,  the  burning  of  a  tar-kiln  was  a  frolic  similar  to  com-huskings 
and  quilting-becs.  Amid  the  dreary  grandeur  of  the  southern  pine 
forests  the  burning  of  a  large  tar-kiln  presents  a  sight  of  great  ex- 
citement and  interest.  The  immense  columns  of  smoke  lazily  float- 
ing away  in  the  damp  air,  now  and  then  a  tongue  of  flame  leaping 
out,  the  quick  rush  of  the  men  to  cover  it  with  dirt,  their  wild,  eager 
cries,  —  amid  the  spectral  shadows  which  on  every  hand  people  the 
mighty  forest  as  with  the  ghosts  of  trees  sacrificed  to  the  com- 
mercial uses  of  mankind  —  all  these  sights  and  sounds  make  this 
winter  frolic  a  festivity  which,  once  enjoyed,  can  never  be  for- 
gotten. 
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In  1860  over  five  millions  of  dollars  were  investeiS  in  this  busi- 
ness, and  there  is  scarcely  lees  thiiD  than  amount  now.  North 
Carolina  then  produced  nearly  one  half  of  all  the  navril  etores 
yielded  by  the  pine  forests  of  the  United  States.  In  1870  she  jiro- 
duced  three  fifths  of  this  sum-total,  but  this  year  (1871)  the  other 
States  are  increasing  their  yield  while  that  of  North  Carolina  it 
diminished.  In  1868  the  turpentine-producing  States  paid  an 
internal-revenue  tax  of  4402,836.83  on  i^irits  of  turpentine  alone, 
after  which  year  the  tax  was  abolished. 

Exports  in  I860:  — 

Spirits  Turpentine 1 1,916,289.00 

Rosin 1,818,238.00 

Tar  and  Pitch 180,404.00 

Exports  in  1864  (Spirits  of  Turpentine  and  Tar  were  both  im- 
ported) :  — 

Spirits $87,988,00 

Tar 7,875.00 

In  1867  the  tide  fiilly  turned,  and  we  exported  from  New  Yoik: — 

Spirits $172,223,00 

Rosin 1,984,865.00 

Tar  and  Pitch 94,552.00 

,    In  1870  there  was  exported  :  — 

SpiriU  of  Turpentine        ....      16,466  barrels. 

Rosin 392,649      " 

Tar  and  Pitch 13,957      « 

This  will  be  largely  increased  in  1871,  as  the  prices  are  better  and 
the  production  greater  than  in  former  years. 
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The  use  of  Tarnish,  both  aa  a  method  for  beantifying  polished  anr- 
laces  and  for  preserving  them,  must  have  always  impressed  mankind 
with  its  advant^es  as  much  as  it  does  at  present.  Unqnestionahly 
the  BD^eation  for  deriWng  some  snoh  proceas  most  have  arisen  from 
the  pleasure  felt  in  the  aspect  and  the  touch  of  the  Burfaces  of  many 
natural  objects.  Tlie  savage,  delighted  with  the  beauty  and  the 
feeling  of  a  smooth  reed,  the  sarface  of  which  appeared  as  though 
it  was  varnished  even  better  than  we  have  the  means  of  doing  it 
now,  attempted  with  greater  or  less  success  to  ^ve  his  wooden 
.  weapons  a  similar  surface.  Attracted  also  by  the  eight  of  effects  pro- 
duced by  the  many  natural  gums  as  they  exuded  from  the  trees,  he 
would  try  to  turn  them  to  his  own  uses ;  and  the  success  which  many 
of  the  Bemi^civilized  nations  of  the  present  day,  snch.as  the  Japa- 
nese and  the  Chinese,  have  attained  in  mana&cturing  varnishes 
which  have  all  the  best  qualities  desired  for  such  a  compound,  show 
how  suceeseful  mankind  were  in  their  early  attempts  to  use  the 
natural  products  for  their  own  purposes. 

The  derivation  of  our  word  "  varnish,"  which  in  old  English  was 
"vemiah,"  like  the  French  vemis,  the  Italian  vemice,  the  Danish 
femis,  the  Swedish  ftmisea,  was  most  probably  from  the  Latin 
vilrinare,  to  vitrify,  or  to  give  a  smooth  and  polished  surface  like 
glass.  The  evident  similarity  of  the  terms  used  for  varnish  in  the 
various  languages  of  Europe  shows  that  the  art  was  older  than  the 
division  of  those  who  use  them  into  their  present  nationalities ;  and 
that  with  the  Latins  themselves  we  of  the  modem  world  are  using 
modifications  from  a  still  older  stock,  from  the  language  of  our  ances- 
tors who  lived  long  before  the  historic  period,  and  before  the  emi- 
gration commenced  which  settled  over  the  Europe  of  antiquity. 

From  the  earliest  hiatorio  times  the  use  of  varnish  has  been 
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known.  Among  the  nations  of  the  East,  in  China  and  Japan,  the 
art  has  been  brought  to  great  perfection,  as  our  term  "japanning' 
shows.  The  Egyptians  understood  it,  and  the  pictures  of  Hercula 
neum  and  Pompeii  have  kept  the  bright  freshness  of  their  colors  ii 
consequence  of  having  been  covered  with  a  kind  of  wax-varnish 
In  modem  times  the  greater  use  of  furniture  and  interior  decoration 
with  the  more  general  diffusion  of  comfort  and  luxury,  has  greatlj 
increased  the  consumption  of  varnish,  so  that  in  the  United  States 
alone  the  annual  production  is  valued  at  over  four  millions  of  dollars 
in  producing  which  there  are  probably  at  least  a  hundred  manufac- 
tories engaged. 

The  varieties  of  varnish  also  produced,  in  order  to  satisfy  the  de 
mand  for  its  use  in  the  various  special  branches  of  industrj',  are 
much  greater  than  was  the  case  in  olden  times,  while  chemistry  an<i 
the  spirit  of  modem  investigation  have  discovered  many  new  ma- 
terials as  suitable  for  this  purpose,  which  were  not  formerly  used  foi 
it.  Varnishes  are  in  almost  all  cases  made  by  the  solution  of  resin- 
ous substances  in  some  liquid  which  will  evaporate  in  the  open  air 
and  thus  leave  the  resinous  substance  deposited  upon  the  surface,  tc 
which  the  varnish  is  applied,  covered  by  it  as  a  thin  and  even  coating 
The  characteristics  of  a  good  varnish  are  that  it  should  remain  bril- 
liant  afler  the  evaporation  of  the  liquid  medium,  and  present  a  dr} 
hard  surface,  instead  of  a  greasy,  sofl^  or  tarnished  one.  It  should 
also  adhere  closely  to  the  surface  to  which  it  is  .applied,  and  not  b€ 
liable  to  scale  off  when  it  becomes  dry,  even  afler  the  expiration  of 
a  long  time ;  beside  these  qualities,  it  should  become  as  hard  as 
possible  without  becoming  brittle. 

As  solvents  for  the  resinous  gums,  the  chief  substances  used  are 
linseed  oil,  or  turpentine  and  alcohol.  The  resins  are  vegetable  sub- 
stances which  exude  from  trees.  They  are  composed  of  oxygen, 
hydrogen,  and  carbon,  and  are  supposed  to  be  formed  by  the  oxy- 
genation of  the  essential  oils.  The  chief  resins  used  in  making 
varnish  are  copal,  amber,  mastic,  sandarach,  lac,  elemi,  dammar, 
benzoin,  anim^,  and  caoutchouc.  Besides  these,  gamboge,  dragonV 
blood,  aloes,  and  saffron  are  used  as  coloring  matters. 

The  copal  is  obtained  from  Mexico,  India,  and  Africa.  The  trees 
which  yield  it  are  the  Hh^is  copaUinum  of  Mexico  and  the  EUeocaf- 
pus  copalifer  of  India.  In  Guinea  lumps  of  it  are  also  gathered  by 
the  natives  from  the  sands  on  the  coasts,  and  another  fossil  variety, 
called  Higate  resin,  is  found  in  the  blue  clay  near  London,  England, 
and  also  on  the  walls  of  a  trap-dike  at  an  old  lead-mine  in  Nor- 
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thnmberland.    This  last  deposit  is  in  flattened  drops.    Fossil  copal 
has  also  been  found  in  the  East  Indies. 

Amber  is  also  a  fossilized  gum,  which  was  furnished  by  the  trees 
of  some  former  geological  epoch.  On  the  Prussian  coast,  near  the 
Baltic,  beds  of  it  are  found,  and  its  collection  gives  the  Prussian 
government  a  revenue  of  about  twenty  thousand  dollars  a  year. 
Gathering  it  upon  the  sea-shore  also  gives  employment  to  a  great 
number  of  people.  This  is  done  after  a  storm,  when  the  swell  of  the 
waves  is  moderate.  The  men  wade  out,  and  gather  in  nets  the  sea- 
weed washed  up  by  the  storm,  and  entangled  in  this  are  found  pieces 
of  amber  of  various  sizes.  In  mining  for  it,  the  amber-bearing  beds 
are  sometimes  found  as  thick  as  two  and  a  half  feet.  The  largest 
piece  of  amber  known  is  in  the  royal  cabinet  at  Berlin,  and  weighs 
eighteen  pounds.  The  value  of  the  pieces  is  not  entirely  proportion- 
ate to  their  size,  but  according  to  their  quality,  transparency,  clear- 
ness, and  so  on. 

Mastic  is  a  gum  furnished  by  a  shrub  growing  upon  the  upper 
shores  of  the  Mediterranean,  and  known  botanically  as  the  Pista^ia 
hntiscus.  The  name  is  derived  from  the  Greek  word  maatike^  from 
which  the  English  ** masticate"  is  derived,  and  comes  from  the  fact 
that  it  was  formerly,  as. now,  chewed  by  the  natives;  the  habit  of 
^  chewing  gum  **  not  being  peculiar  only  to  the  children  of  New 
England.    The  chief  supply  comes  from  the  island  of  Chios. 

Sandarach  is  the  product  of  the  Thuja  articulatOj  a  small  conif- 
erous tree  growing  in  the  north  of  Africa,  and  from  there  the  supply 
is  obtained. 

Lac  is  a  resin  which  exudes  from  the  twigs  and  branches  of  vari- 
ous trees  in  the  East  Indies  when  bitten  by  an  insect  called  the  Coc* 
CU8  laccOy  which  swarms  upon  such  trees  as  provide  a  milky  juice. 
When  the  crude  article  broken  from  the  branches  is  sold  with 
the  twigs,  without  undergoing  any  preparation,  it  is  known  as  "  stick 
lac.''  When  stick  lac  is  broken  up,  and  partially  treated  with  water, 
it  is  known  as  "  seed  lac."  When  melted  into  masses  it  is  known  as 
"  lump  lac."  Melted  and  strained  through  cloths,  and  allowed  to 
harden  in  thin  sheets,  which  are  then  broken  into  pieces,  it  is 
known  as  shell  lac.  The  best  supplies  arc  obtained  from  Siam,  and 
those  next  from  Assam. 

Elemi  is  a  resin  which  is  furnished  by  a  great  variety  of  trees,  in 
various  parts  of  the  world.  That  which  comes  from  Holland  is 
supposed  to  be  furnished  by  the  Canarium  hdUamiferum  of  the 
Dutch  possessions  in  Ceylon.    Another  variety  comes  from  Manilla, 
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another  from  the  Philippine  Islands,  another  from  Brazil,  and  stU 
another  from  Mexico.  This  resin  is  afforded  to  commerce  in  a  grea^ 
variety  of  shapes,  colors,  and  degrees  of  consistency ;  and  as  ye 
but  little  is  known  accurately  of  its  production,  or  the  trees  fron 
which  it  is  derived. 

Dammar,  or  damar,  is  a  resin  which  exudes  from  various  trees  ii 
the  East  India  Islands ;  and  in  China  and  Bengal  it  b  used  fo 
coating  the  bottoms  of  boats,  and  for  similar  purposes. 

Benzoin  is  a  fragrant  resin  furnished  by  the  Styrax  benzoin^  \ 
tree  which  attains  considerable  size,  and  is  peculiar  to  Bencoolin 
Batak,  and  Palembang,  tenitories  in  Sumatra,  and  Brunai,  a  territor] 
in  Borneo.     This  tree  is  cultivated  for  its  yield  of  benzoin. 

Anim^,  a  resin  which  comes  from  South  America,  is  supposed  t< 
be  the  product  of  the  Hymemx^a  courbarily  a  tree  native  to  tba 
country.  It  is  odorous  and  soft,  and  its  name  is  said  to  be  derivei 
from  the  quantities  of  insects  it  generally  contains,  and  which,  hav 
ing  been  attracted  to  it,  have  become  embedded  in  it,  so  that  it  ap 
pears  to  be  alive,  anime,  with  them.  But  the  anim^  of  commerce 
and  which  is  mostly  used  in  Europe  and  in  this  coimtry,  come 
from  Zanguebar,  on  the  east  coast  of  Africa,  and  is  the  hardest  aii( 
most  expensive  copal  in  the  mai-ket.  The  principal  varieties  oj 
copal  used  in  the  manufacture  of  varnish  are, —  anim^  Benguela 
Angola,  and  Accra  from  Africa,  and  Kaun  from  New  Zealand. 

Varnishes  are  generally  classified,  according  to  the  solvent  witl 
which  they  are  made,  into  ether  varnishes,  spirit  varnishes,  volatiL 
oil  varnishes,  and  fixed  oil  vaniishes.  Ether  varnishes  dry  so  rap 
idly  that  they  are  hardly  used  at  all.  The  ether  evaporates  s< 
quickly  as  to  bubble  under  the  brush.  Spirit  vaniishes  are  generally 
made  with  alcohol,  and  are  produced  in  great  variety,  the  receipt 
being  almost  as  numerous  as  the  manufocturei*s,  the  quantity  anc 
number  of  the  ingredients  being  varied  to  suit  the  capricious  van 
ations  of  the  demand.  Three  ways  for  making  the  solution  an 
used :  the  resins  are  simply  digested,  by  being  mixed  with  the  propei 
proportions  of  alcohol,  and  exposed  to  the  sun,  or  kept  in  the  shade 
This  process  is,  however,  too  slow  a  one  to  satisfy  the  exigen- 
cies of  our  modem  industry,  though  it  produces  a  varnish  having 
the  least  amount  of  color.  A  more  rapid  process  is  by  heating  over 
a  water-bath,  but  this  gives  the  varnish  more  color  than  the  first. 
The  third  process  is  heating  the  varnish  over  a  fire,  by  which  the 
color  of  the  resin  is  still  more  changed,  and  the  color  of  the  var- 
nishes made  consequently  still  higher.    As,  however,  this  is  the  mosi 
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rapid  process,  it  is  generally  employed  for  manufacturing,  when  time 
becomes  an  important  element  in  their  production. 

Oil  of  turpentine  is  the  volatile  oil  most  generally  used  in 
the  production  of  varnishes,  and  the  chief  varnish  in  which  it  is 
used  is  copal  varnish.  In  the  production  of  spirit  varnishes  the 
methods  of  preparation  and  the  ingredients  are  almost  always  the 
same. 

Tlie  chief  distinction  between  spirit  varnishes  and  those  made  with 
oil  of  tui*pentine  lies  in  the  fact  that  spirit  varnishes  are  injured  by 
being  kept  a  long  time,  while  those  made  with  oil  of  turpentine  are 
improved  by  keeping,  a  more  intimate  union  taking  place  in  time  be- 
tween the  resins  and  the  oil.  When  a  picture,  for  example,  is  var- 
nished with  a  newly  made  varnish,  a  portion  of  the  oil  leaves  the 
resins  and  combines  with  the  paints;  but  if  the  varnish  has  been  made 
for  some  six  or  eight  months,  this  effect  is  not  produced.  As  the 
durability  of  the  varnish  is  almost  in  direct  proportion  to  the  amount 
of  fatty  residue  from  the  oil,  any  cause  which  removes  this  will  of 
course  affect  it. 

Fixed  oil  varnishes  are  made  almost  entirely  of  linseed  oil, 
which  is  the  oil  obtained  by  pressure  from  flaxseed.  Poppy  oil  is 
sometimes  used  as  a  substitute,  but  is  most  generally  mixed  with 
a  large  proportion  of  oil  of  turpentine.  The  resins  used  for  the 
making  of  such  varnishes  are  almost  exclusively  the  varieties  of  copal 
and  amber.  As  these  solvents  are  the  slowest  in  drying,  and  leave 
the  largest  amount  of  residue,  the  varnishes  made  in  this  way  are 
the  longest  in  drying,  but  are  the  most  durable ;  and  the  fixed  oil 
varnishes  are  consequently  used  for  all  purposes  where  the  spirit  and 
tui-pentine  varnishes  are  unsuitable  on  account  of  their  want  of  resist- 
ance to  the  action  of  the  sun's  light  and  heat,  or  of  exposure  to  the 
weather.  For  interior  work  they  are  also  the  best,  where  their  color 
is  not  objectionable,  since  they  are  more  durable,  and  can  be  washed 
without  injury;  and  also  as  the  objection  to  their  use  from  the  slow- 
ness with  which  they  dry  can  be  easily  obviated  by  the  use  of  "  dry- 
ers,"—  some  substance  which  will  expedite  their  drying.  For  this 
purpose  oxide  of  lead  is  generally  used. 

As  copal  is  harder  to  dissolve  than  other  resins,  a  different  process 
is  employed  in  making  varnishes  from  it.  It  is  first  melted  over  an 
open  fire,  and,  when  perfectly  liquid,  the  linseed  oil,  heated  to  about 
400**  Falirenheit,  is  mixed  with  it,  and  then  the  oil  of  turpentine  is 
added.  It  is  also  possible  to  melt  the  copal  in  boiling  oil,  and  then 
bring  the  mixture  to  the  proper  consistency  by  the  addition  of  the 
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oil  of  turpentine,  but  in  this  process  the  oil  is  always  in  a  meagm]^ 
burnt,  and  the  varnish  is  more  colored,  and  dries  slower. 

In  the  manufacture,  care  must  be  taken  that  the  resins  are  of  the 
same  fusible  quality,  since  if  a  portion  is  melted,  and  the  heat  be  long 
continued,  the  color  will  be  higher  than  it  should.  The  liquid  copal 
does  not  combine  with  the  oil,  but  simply  mixes  mechanically  with 
it,  having  its  particles  separated,  so  that  it  can  mix  with  the  oil  of 
turpentine,  which  should  be  added  slowly,  so  that  the  mixture  shall 
take  place  by  degrees. 

The  difficulties  in  the  manufacture  of  varnish  are  not  bringing  the 
resins  to  a  perfectly  liquid  condition ;  next,  adding  the  oil  either  too 
cold  or  too  rapidly,  so  as  to  cool  the  liquid  resin  too  fast ;  allowing 
the  mixture  to  become  too  cold  before  adding  the  oil  of  turpentine, 
or  adding  this  last  too  rapidly ;  or  having  the  oil  too  hot,  when,  if 
the  resin  has  not  been  heated  long  enough,  a  violent  ebullition  is 
produced,  which  is  dangerous,  as  it  is  apt  to  run  over  into  the  fire, 
and  cause  a  destruction  of  the  entire  building. 

In  the  manufacture  of  varnishes  the  variations  of  the  weather  have 
to  be  observed,  since  when  it  is  damp  they  absorb  sufficient  moisture 
to  greatly  impair  their  transparency. 

Beside  these  staple  kinds  of  varnish,  other  varieties  are  produced, 
which  are  used  for  special  purposes,  but  do  not  enter  sufficiently  into 
the  consumption  to  be  treated  of  here. 

In  the  United  States  the  consumption  of  varnish  is  very  large, 
and  has  greatly  increased  during  the  last  ten  years,  from  the  greater 
number  of  purposes  to  which  it  is  applied,  and  from  the  greater 
increase  of  wealth,  which  enlarges  the  demand  for  the  articles  of 
domestic  luxury.  The  taste,  too,  for  the  use  of  natural  woods  in 
our  houses  and  furniture,  and  the  consequent  discarding  of  the  use 
of  paint,  have  had  much  to  do  with  increasing  the  consumption  of 
varnish. 

Among  the  manufacturers  of  varnish  in  this  country,  the  leading 
house,  at  least  in  the  Northwest,  if  not  in  the  entire  Union,  is  the 
house  of  Messrs.  Berry  Brothers,  in  Detroit,  Michigan.  These 
gentlemen  commenced  the  business  in  1858,  and  were  the  pioneers 
in  that  section  of  country.  At  the  time  they  began,  there  were  only 
two  manufacturers  of  varnish  west  of  New  York.  In  this  business 
the  extent  of  the  operations  of  any  one  house  is  of  necessity  lim- 
ited, on  account  of  the  numbers  engaged  in  the  manufacture,  and 
the  facility  with  which  varnish  can  be  made. 

Messrs.  Berry  Brothers  consume  daUy  in  their  business  about 
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eighteen  hundred  potmde  of  gom-oc^Bl  and  shellac,  and  eight  hun- 
dred gallons  of  spirits  of  turpentine,  Unseed  oil,  and  alcohol,  pro- 
ducing, with  other  ingredients  of  less  consequence,  one  thousand 
gallons  daily  of  VRmishes  and  japans,  ranging  In  price  from  eighty 
cents  to  six  dollars  a  gallon.  This  work  is  done  by  seven  men ; 
while  in  the  department  of  their  bu^ness  devoted  to  the  packing, 
sale,  and  shipment  of  their  goods,  seventeen  penons  are  employed. 

The  following  list  of  thirty-six  Tarietiea  of  Tarnish  and  japan 
produced  by  this  house  will  show  to  how  many  spedal  oaea  var- 
nish is  put,  and  will  inficate  the  increase  of  their  businesa,  owing 
to  the  established  reputation  of  the  goods  they  make;  Zanzibar 
polishing,  for  pianos,  etc;  light  scraping;  Zanzibar  flowing;  extra 
flowing;  number  one  flowing;  rubbing;  number  one  turpentine  fiir- 
uiture ;  number  one  benzine  fiimitnre ;  number  two  turpentine 
lumiture;  number  two  benzine  iiimitare;  light  oil  finish;  dark  oil 
finish ;  white  shellac ;  orange  shellac ;  turpentine  aepfaaltum ;  ben- 
zine;* turpentine  japan-  bonane  japan;  furniture  oil;  spirits  shel- 
lac ;  clear  trunk ;  black  trunk ;  number  one  pail  and  tub ;  number 
two  pail  and  tub ;  extra  damar ;  nmnber  one  damar ;  mastic  varnish 
for  pictures ;  ana  dryer;  English  elastic  wearing  body  varnish ;  wear- 
ing body ;  light  rubbing ;  number  one  gearing,  quick  drying;  num- 
ber one  gearing,  medium  drying;  number  one  coach,  quick  drying; 
ooach  japan ;  jt^an,  gold  size. 
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When  a  grain  of  wheat  is  cut  across  the  middle,  and  examinee 
under  a  glass,  the  central  parts  arc  fuund  to  be  cunipotjcd  of  i 
white  substance.  If  tlie  graiu  is  dry,  tliis  iuleiior  readily  beconiei 
a  pearly  powder.  Npar  the  outside  of  the  kernel  the  tcxiure  ii 
more  compact,  and  at  the  surface  it  becomes  horny.  This  addci 
firmness  of  tiie  grain  is  produced  by  t!»o  increasing  quautity  ol 
gluten,  as  the  analysis  advances  from  centre  to  circumference.  I 
is  necessary  to  understand  this  composition  of  wheat  in  order  U 
know  what  makes  tlie  best  flour,  and  liow  the  inferior  grades  ol 
the  same  article  are  composed.  It  is  tlie  gluten  that  gives  flou 
its  strongest  constituents ;  that  is  to  say,  the  nature  of  gluten  ii 
similar  to  that  of  meat  or  cheese,  while  tho  nutritive  power  of 
starch  atone  is  no  more  than  that  of  rice.  In  short,  rice  dour  it 
wheat  flour  with  gluten  left  out.  In  wheat  flour  the  proportior 
of  gluten  to  sUrch  is  as  one  to  five,  and  in  some  cases,  as  one  tc 
four.  The  greater  or  less  quantity  of  gluten  in  flour  renders  ii 
more  or  less  nutritious;  that  ia,  the  flour  is  more  or  less  effective 
according  to  its  quantity  of  gluten.  Tbat  wheat  which  is  grown 
in  a  dry  and  clear  atmosphere,  and  on  a  fresh  and  strong  soil, 
contains  tho  greatest  quantity  of  gluten.  The  best  of  our  wheats 
are  those  raised  in  California  and  Oregon.  The  summer  of  thesfl 
states  is  long  and  uniform,  and  allows  the  grain  to  ripen  perfectly. 
Such  is  t)ie  freedom  of  these  localities  from  moisture  tli.it  the  grain 
is  loft  in  the  field,  piled  in  bags  one  npon  another,  and  covered 
with  a  layer  of  straw,  for  several  monllis  after  it  is  threshed.     It 
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tlius  becomes  perfectly  ripe  and  dry,  and  able  to  bear  transporta- 
tion across  the  equator  without  injury  to  its  quality. 

In  appearance  this  wheat  is  plump,  smooth,  and  of  a  pale  amber 
color,  like  that  of  a  delicately  baked  loaf  of  bread.  It  is  sown  in 
the  fall,  about  the'  time  of  the  first  hard  frosts.  It  generally 
springs  a  few  inches  above  the  ground,  and  in  that  condition  goes 
through  tlie  winter,  making  but  little  advance,  and  starting  into 
luxuriant  and  rapid  growth  in  April.  The  wheat  harvest,  in  coun- 
tries where  wheat  is  the  staple,  commences  in  the  middle  of  May 
and  June,  and  lasts  about  thirty  days  before  the  grain  becomes  so 
ripe  as  to  shell  in  handling.  The  chief  characteristic  of  wheat 
that  grows  in  dry  climates  is,  that  the  gluten  becomes  perfectly 
dry  and  hard ;  that  is,  the  grain  is  thoroughly  ripe,  and  the  glu- 
ten, which  forms  tlie  sticky  part  of  the  flour,  will  bear  transpoi^ 
tation  to  great  distances,  and  keeping  for  many  months,  yet  be  as 
good  as  it  was  when  first  harvested.  The  Richmond  flours  were 
for  a  long  time  noted  for  this  quality,  and  until  the  great  develop- 
ment of  the  west,  Richmond  was  the  leading  city  in  the  produc- 
tion of  the  first  grades  of  flour.  Their  wheats  grew  in  West 
Virginia,  East  Tennessee,  Western  North  Carolina,  and  Georgia. 
The  greater  portion  of  Richmond  flour  is  used  in  Cuba  and  the 
South  American  cities,  because  it  bears  transportation  and  keeps 
ill  hot  climates  for  a  year  or  two  without  injury,  while  the  west- 
ern wheats  must  be  kept  cool,  and  should  be  consumed  within  a 
few  months  alter  they  are  ground. 

At  present  the  greater  part  of  this  commodity  is  produced  in 
those  states  which  border  the  great  western  rivers.  The  amount 
of  wheat  grown  in  New  England  will  not  bread  its  population  a 
month.  The  western  part  of  New  York  is  a  fine  wheat  locality, 
and  Genesee  flour  long  had  celebrity,  but  so  great  is  the  population 
of  the  Empire  State  that  all  the  wheat  grown  in  it  would  not  feed 
its  population  more  than  half  a  year.  The  State  of  Pennsylvania 
is,  in  this  respect,  a  pattern,  blending  consumption  with  produc- 
tion in  equal  proportion.  The  Keystone  State  supplies  itself  with 
flour,  but  has  no  surplus.  Until  within  a  few  years  Ohio  has  fur- 
nished two  or  three  million  bushels  surplus ;  but  her  production  has 
fallen  off  very  much,  until  she  consumes  nearly  all  the  wheat 
grown  within  her  limits.  When  wo  go  west  of  the  Wabash,  we 
come  to  states  that  produce  a  very  large  surplus.  The  wheat 
crops  of  Illinois,  Iowa,  and  Minnesota  frequently  reach  the  im- 
mense product  of  twenty  million  bushels,  and  the  wheat  crop  of 
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California  ranges  from  eighteen  to  twenty-two  millions.  The  ^.uin 
of  the  Pacific  slope,  after  supplying  its  own  population,  is  almost 
wholly  exported  to  Liverpool,  but  the  grain  of  the  western  states 
is  stored  in  the  great  western  cities  of  Milwaukee,  Chicago,  St. 
Louis,  and  Toledo.  The  handling  of  these  great  quantities  of 
wheat  is  performed  by  means  of  elevators,  which  it  may  be  inter- 
esting and  pertinent  to  describe. 

From  the  field  where  the  wheat  is  threshed  it  is  carried  in  bag-s 
to  the  nearest  railroad  station,  and  poured  into  cars  made  expressly 
for  transporting  it,  whose  capacity  is  about  three  hundred  bushels 
apiece.  Thence  it  is  rolled  to  the  elevator,  a  building  six  or  seven 
stories  high,  where  it  is  inspected  by  an  oflBcer  appointed  for  the 
purpose,  and  classed  in  its  appropriate  grade.  Of  this  more  here- 
after. The  doors  of  the  cars  are  then  rolled  back,  and  the  wheat 
which  pressed  against  them  falls  into  a  large  hopper  beneath.  Two 
or  three  stout  laborers  with  grain  shovels  step  into  the  car,  and  in 
a  few  minutes  its  contents  are  all  transferred  to  the  hopper  below. 
This  receptacle  has  a  bottom  sloping  to  one  side,  through  which, 
over  a  pulley,  a  large  band  passes,  which  goes  over  another  pulley 
in  the  top  of  an  elevator.  This  band  has  brackets  of  tin  fastened 
on  it  which  contain  about  half  a  bushel  apiece.  As  the  band 
passes  through  the  hopper  these  buckets  fill  themselves,  and  are 
drawn  very  rapidly  up  the  elevator,  discharging  the  grain  into  the 
loft  above  as  fast  as  it  can  be  shovelled  into  the  hopper  from  the 
car.  From  the  buckets  it  passes  into  a  large  receptacle  or  bin, 
which  contains  from  two  to  three  tons.  Here  it  is  weighed,  and 
thence  conducted  through  spouts  to  other  bins,  grades  of  the  same 
kind  being  kept  in  the  same  receptacle.  These  bins  are  twenty  or 
thirty  feet  square  and  fifty  or  sixty  feet  deep.  From  these  bins 
spouts  go  down  to  the  holds  of  vessels  or  to  cars,  and  the  wheat 
descends  with  great  rapidity,  so  that  the  hold  of  a  vessel  of  two 
hundred  and  fifty  tons  will  be  filled  in  two  hours. 

As  we  have  remarked,  before  the  wheat  is  removed  from  the  car 
in  which  it  is  transported  to  the  elevator,  it  is  inspected  by  the 
proper  officer.  He  divides  it  into  four  grades.  That  which  is 
sound,  plump,  and  well  cleaned,  goes  into  the  first  grade.  The 
second  grade  is  sound  and  plump,  but  not  so  clean  as  the  first. 
In  the  third  grade  is  classed  wheat  inferior  or  dirty,  but  not  so 
badly  damaged  as  to  render  it  unfit  for  flouring,  nor  weighing  less 
than  fifty-five  pounds.  All  wheat  so  badly  damaged  as,  from  any 
cause,  to  render  it  unfit  for  number  three,  is  put  into  a  fourth  grade. 
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and  termed  "rejected."  From  the  elevator  the  wheat  is  carried 
by  ship  or  by  rail  to  the  various  establishments  where  it  is  made 
into  flour. 

Most  of  the  southern  wheat  is  brought  to  Richmond  and  Balti- 
more, where  it  is  ground  into  flour.  Along  the  banks  of  the  James 
River  there  are  a  number  of  large  flouring  establishments.  Balti- 
more is  another  large  flour  centre.  About  one  half  of  the  western 
wheat  is  converted  into  flour  near  where  it  grew,  and  much  df  the 
other  lialf  comes  east  by  lake  and  rail  to  be  ground  at  Toledo, 
Cleveland,  Detroit,  Buffalo,  Ogdensburg,  and  Oswego.  Several 
million  bushels  of  wheat  are  made  into  flour  in  the  cities  along  the 
Erie  Canal,  and  especially  at  Rochester.  For  instance,  in  1869 
Chicago  sent  east  nearly  three  million  barrels  of  flour,  at  the  same 
time  she  shipped  eight  million  bushels  of  wheat  to  Bufialo. 

The  development  of  railroads  and  steamboats  has  dispensed 
almost  entirely  with  the  use  of  bags  in  handling  the  wheat  crop. 
The  car  or  vessel  containing  wheat  passes  at  once  to  the  flouring 
mill,  where  the  grain  is  lifted  directly  by  means  of  an  elevator  into 
the  loll  of  the  mill.  From  this  loft  it  is  conducted  through  a  tube 
to  the  spout,  whence  it  pours  into  the  hopper,  where  it  is  ground. 
At  the  end  of  this  spout  is  a  fanning-wheel,  which  throws  a  strong 
blast  of  air  up  tlirough  the  spout,  thus  permitting  only  the  heavy 
and  sound  grain  to  fall  into  the  hopper.  All  chafif  and  light  grain 
is  blown  up  outside  the  spout  and  falls  on  the  floor.  By  shorten- 
ing this  tube  at  its  lower  section  the  grain  can  be  thoroughly  win* 
nowcd,  while  by  lengthening  it  the  lighter  grain  will  fall  with  the 
heavy  into  the  hopper. 

The  stones  used  in  grinding  are  called  French  burr  stones, 
though  they  are  found  in  Arkansas,  and  in  other  parts  of  this 
country.  In  some  flouring  mills  steel-faced  stones  are  used,  but 
they  make  a  flour  inferior  to  that  produced  by  the  French  burr. 
From  the  receptacle  into  which  the  flour  falls  from  the  stones  it  is 
carried  at  once  to  the  bolt.  This  is  a  large  cylinder,  usually  eight 
sided,  covered  with  bolting  cloth,  and  made  to  revolve.  It  is  set 
at  an  angle  so  that  at  the  upper  end  of  the  bolt  only  the  finest  of 
the  flour  passes  through  the  cloth.  At  the  middle  more  of  the 
bran  goes  through  with  the  flour,  and  is  therefore  termed  middlings, 
and  at  the  lower  end  of  the  bolt  the  bran  falls  through.  After 
passing  through  the  bolt  the  flour  is  carried  by  small  elevators  into 
the  meal  room,  and  falls  from  quite  a  height  on  a  clean  floor,  where 
it  is  allowed  to  cool.     It  ia  then  packed  in  barrels  and  shipped. 
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One  hundred  and  ninety-six  pounds  is  put  in  each  barrel.  If  the 
flour  is  packed  before  it  has  had  time  to  cool  perfectly  its  quality 
is  materially  injured. 

The  flour  made  from  the  best  California  or  amber  Michigan 
wheat  is  of  a  very  delicate  cream  tint,  just  turned  from  white,  slvA 
if  pressed  firmly  in  the  hand  will  remain  in  a  ball,  retaining  the 
impress  of  the  fingers.  When  spread  evenly  in  the  hand,  and 
smoolhed  with  an  ivory  spatula,  it  presents  a  uniform  and  poli&hed 
surface. 

From  the  mill  the  flour  is  shipped  to  various  points,  where  it  is 
inspected  by  officers  appointed  for  the  purpose.  If  it  is  of  full 
weight,  strictly  sound,  and  free  from  any  and  every  defect  or  fault 
causing  either  smell  or  taste,  it  is  called  "  sound,''  and  is  branded 
by  the  inspector  according  to  its  grade.  Standard  samples  of 
flour  are  used  for  the  inspector  to  work  to,  and  the  flour  is  brand- 
ed "  extra  *'  and  **  superfine,''  according  to  its  correspondence  with 
these  samples ;  they  are  in  the  hands  of  the  flour  inspection 
committee,  and  also  with  the  secretary  of  the  board  of  trade. 
These  officers  are  required  to  see  that  the  rules  established  for  the 
inspection  of  flour  are  nof  varied  from  by  the  inspector.  Flour 
made  from  wheat  that  has  been  mixed  with  a  noxious  weed,  im- 
parting to  it  an  unpleasant  smell,  is  termed  weedy.  This  weed,  it 
is  supposed,  will  "  cook  out,"  so  as  not  to  be  tasted  in  the  bread ; 
but  such  flour  is  inferior,  and  can  never  be  formed  into  loaves  of 
first  quality  in  appearance,  nutrition,  or  flavor.  All  flour  not 
'*  sound,"  or  "  weedy,"  whether  its  defects  are  derived  from  the 
condition  of  the  wheat,  or  have  originated  in  the  flour,  is  termed 
"  unsound."  The  inspectors  note  the  character  of  the  unsound- 
ness as  musty,  hard  sou?',  soft  sour,  slightly  unsound,  the  latter  indi- 
cating that,  for  immediate  use,  the  flour  is  but  slightly  depreciated 
in  value.  No  "unsound,"  ''weedy,"  or  ''lightweight"  flour  can 
be  stencilled  in  any  way  by  the  inspectors.  Success  in  the  flour- 
ing business  depends  on  the  judgment  with  which  purchases  of 
wheat  are  made,  and  the  skill  with  which  low  grades  of  grain  are 
cleaned  and  mixed  with  the  better  sorts  so  as  to  produce  fair  flour. 
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Prrvious  to  1860  it  would  have  been  improper  to  speak  of  tlie 
extraction  of  silver  orea  from  veins,  atid  tlic  reduction  of  aucli 
ores  to  bullion,  as  an  important  industry.  It  was  poasibic  tu  ex- 
tract a  few  ounces  of  silver  from  a  ton  of  almost  any  uf  our  galena 
ores.  A  mine  in  Southampton  had  fielded  some  silver  in  combi- 
nation witli  lead.  Another  mine  in  Davidson  County,  N.  C,  had 
been  actively  worked  for  si^ntiferoua  galena.  J3ut  niuoty-nine 
silver  dollars  out  of  every  hundred  in  circulation  liad  come  from 
Uexico  or  from  Forn.  A  Itttle  silver  had  been  found  in  the  gold 
of  California,  but  so  little  as  to  be  held  as  an  alloy  of  the  more 
precious  metal. 

From  1850  to  1860  the  mountains,  and  gorges,  and  gulches,  and 
flats,  and  sinks  of  that  wild  region  in  the  far  west  were  scrutinized, 
as  no  other  part  of  the  world  ever  was  before,  by  an  army  of 
prospectors.  As  this  remarkable  class  of  men  have  done  so  much, 
and  arc  still  so  active  in  developing  the  silver  interest  of  thia 
countiy,  they  deserve  more  than  a  passing  reference.  A  pro- 
spector is  a  quiet,  silent,  hardy  man,  whoso  costume  is  a  flannel 
shirt  and  coarse  pants,  with  the  bottoms  rammed  into  bis  boot 
tops.  He  wears  a  revolver  strapped  over  his  hip,  a  knife  in  the 
same  belt,  and  carries  a  pick  across  his  shoulders.  Somewhere 
on  his  person  he  carries  a  little  brass  blowpipe.  When  be  starts 
out,  he  flings  a  fifty-pound  bdg  of  flour  across  the  back  of  his  little 
bony,  hardy  mule.  Thus  equipped,  he  is  ready  for  a  journey  of 
a  thousand  miles  over  a  trackless  waste.  No  caHon  so  lonely  and 
(999) 
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remote  as  to  escape  his  notice,  no  out-crop  of  rock  so  grim  and 
inaccessible  as  to  baffle  his  enterprise.  lie  wanders  from  hill  to 
hill,  and  from  ledge  to  ledge,  picking  out  specimens,  crushing  thcra 
to  notice  the  lustre  of  the  fracture,  and  melting  a  little  of  the  rock 
on  a  nub  of  charcoal  with  his  blowpipe. 

Long  practice,  and  the  pointing  of  sharpened  faculties  to  one 
and  only  one  end,  makes  him  an  exquisite  judge  in  mineralogy, 
lie  knows  nothing  of  trilobite,  and  eocene,  and  lias  ;  but,  from  the 
glitter  on  the  face  of  a  broken  stone,  he  knows  whether  there  is 
silver  in  it,  and  from  blowpipe  analysis  he  can  tell  about  how  much 
per  ton.  For  nearly  twenty  years  an  army  of  these  indefatigable 
pioneers  has  been  ranging  over  the  grim  and  giant  mountain  ranges 
til  at  divide  the  Mississippi  Valley  from  the  Pacific  Ocean.  They 
have  wandered  far  south,  following  up  the  Gila  into  grim  wastes 
and  over  the  blazing  sands  of  Arizona.  They  have  scaled  moun- 
tain peak  after  mountain  peak,  till  the  valley  of  the  Saskatchawan, 
wide  and  fair,  lay  spread  before  them.  They  have  drank  water 
that  was  bitter  with  alkali,  and  rode  day  in  and  day  out  across 
saharas,  penetrating  beyond  the  sinks  of  the  Humboldt,  across 
Promontory  Mountain  to  red  dome  peaks,  past  the  Three  Buttes 
to  where  the  Wasach  peaks  tower  savage  and  snow-clad  over  the 
bitter  waters  and  sage  brush  flats  of  Utah.  When  a  ledge  or  lode 
is  found  to  hold  a  precious  metal,  it  is  traced  as  far  as  the  nature 
of  the  formation  will  permit,  and  the  right  by  discovery  is  set  up 
by  means  of  stakes,  and  the  strip  of  mining  property  thus  rudely 
bounded  is  called  a  claim. 

In  1858-9  a  small  party  of  these  prospectors  worked  up  Six-mile 
Canon,  in  the  Washoe  country,  on  the  eastern  foot-hills  of  the  Si- 
erra. James  Fennimore,  or  Phinney,  and  Henry  Comstock  filed  a 
claim  to  a  mine  of  rich  silver  silphurets  mixed  with  free  gold. 
Phinney  sold  out  to  his  partner  for  a  pinch  of  gold  dust,  and  Com- 
stock parted  with  his  interest  soon  after,  but  not  without  giving 
his  name  to  the  most  wonderful  silver  mine  on  the  fkce  of  this 
planet.  As  soon  as  the  marvellous  wealth  of  this  lode  was  known, 
and  began  to  be  developed,  the  silver  mining  interest  took  form, 
and  became  noteworthy  as  a  source  of  great  national  wealth.  This 
lode  is  situate  in  Storey  County,  Nevada,  twenty-five  miles  from 
the  western  border  of  the  state,  and  twenty  miles  from  a  little 
station  of  the  Union  Pacific  Railroad,  at  a  station  called  Reno,  on 
the  Truckee  River.     It  is  found  cropping  out  along  the  eastern 


"I 


■'.I 


I'" 

I 

V 

I. 


'. 


•I  i 


I 


I    • 


>l1 


I    .- 
I 

M 
I 

[ 


■■ 


I 


i 

I 


:  ii 


ii 


I  1 

i 


» V 


I     I- 


111 


aUiYEB  MIKINa. 


1008 


alope  of  Mount  Davidson,  a  lofty  eminence  in  the  Washoe  range, 
which  forms  a  lower  spur  of  the  main  sierra.  This  range  is  ex- 
tremely dry  and  barren,  containing  but  little  water  or  grass,  and 
at  present  no  tipiber  at  all,  the  few  scrub  pines  that  straggled  over 
its  rooky  sides  having  been  cut  long  ago. 

A  very  valual;)le  ^lice  of  the  Gomstock  lode,  by  transfers  in  San 
Francisco,  came.  into. the  hands  of  Messrs.  Oould  &  Curry,  men 
of  capital,  who  fell  if)  with  great  LDteliigence  and  vigor,  and  no 
stint  of  means,  to  develop  the  best  silver  mine  in  the  world.  The 
principal  or  mother  vein  of  the  Gomstock  ranges  nearly  north  and 
south ;  its  average  width  is  fif)^  &et,  being  in  the  thickest  two 
hundred,  and  at  the  thinnest  twenty  £9et,  with  a  tendency  to 
greater  thickness  and  richness  as  the  vein  sinks  in  the  mountain 
side. 

There  is  perhaps  no  instance  so  striking  of  the  promptness  and 
daring  with  which  American  capitalists  launch  their  money  into 
an  enterprise  in  which  they  have  confidence,  as  the  development 
of  this  Gomstock  lode.  In  1861  this  lode  was  a  wall  of  black  sul- 
phuret,  bedded  in  primeval  granite  and  quartz,  on  the  steep  slope 
of  a  lonely  and  barren  mountain,  two  hundred  miles  firom  roads 
and  shops,  and  wheat  fields  parted  from  them  by  the  gorges  and 
snowy  peaks  of  the  sierra.  Four  years  after  a  city  of  twenty 
thousand  people  was  planted  on  that  wild  declivity,  nearly  two 
and  a  half  millions  in  assessments  had  been  paid  to  develop  the 
mines.  On  the  1st  of  September,  1865,  the  leading  mines  on  the 
lode  had  yielded  as  follows :  — 


Gould  &  Gurry, 

Ophir, 

Savage, 

Imperial, 

Yellow  Jacket, 

Belcher, 


Total, 


$14,000,000 
7,000,000 
3,647,764 
2,500,000 
1,891,916 
1,462,005 

$30,501,685 


The  total  number  of  tons  extracted  by  Qould  &  Gurry  in  these 
four  years  was  one  hundred  and  seventy-three  thousand,  and  the 
bullion  produced  amounted  to  three  hundred  tons.  The  average 
cost  of  taking  the  ore  from  the  mine  was  ten  dollars  per  ton,  and 
the  average  yield  of  all  ores  per  ton  was  fifiy  dollars. 
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The  Tellow  Jacket,  a  yery  valuable  mine  on  the  same  lode,  made 
the  following  report  for  the  year  ending  July  1,  186G  :  — 

218  tons  first  class  ore  yielded,  per  ton,  .     $172.05 

63,307    "     second        "         "           "       .  .          31.00 

1,479    "     third           "         "           "       .  .            3.26 

Average  of  all  ore  worked,  per  ton,        •  «          32.51 

Oross  product  of  bullion,       .         .         •  1,690,394 

The  express  company  of  Wells,  Fargo  &  Co.  took  by  far  the 
greater  part  of  the  Nevada  bullion  to  San  Francisco  between  1861 
and  1865,  and  their  books  show  interesting  figures  :  — 

In  1861  their  receipts  from  Nevada  were  .  $2,275,276 

In  1862     *'         "           "           "         "  .  6,247,074 

In  1863     "         "           "           "         "  .  12,486,238 

In  1864     "         "           "          "         "  .  15,795,585 

In  1865     "         "           "          "         "  .  15,184,877 

In  and  near  Virginia  City,  which  stands  directly  over  the  Corn- 
stock  lode,  there  were  four  years  ago  sixty-two  mills  for  stamping 
and  amalgamating  ore ;  they  showed  in  all  twelve  hundred  and 
twenty-six  stamps  and  nine  hundred  and  nineteen  amalgamating 
pans,  and  they  were  working  per  month  fifty-three  thousand  seven 
hundred  and  eighty-seven  tons  of  ore. 

The  ore,  as  it  comes  from  the  mine,  is  a  dark,  lustrous  rock, 
showing  some  free  gold  in  pockets ;  but  the  chief  value  is  in  tlie 
sulphuret,  as  it  is  called/  There  arc  black  and  gray  sulphurets  of 
silver,  with  some  free  or  native  silver.  •  Combined  with  this  ore 
are  some  baser  metals,  as  sulphurets  of  antinrony,  lead,  iron,  and 
copper.  By  simply  crushing  and-  amalgamating  the  pulp  with 
mercury,  on  an  average  eighty  per  t^ent.  'of  all  the  precious  metal 
in  the  Comstock  ores  can  be  extracted.  'For  the  first  two  or  three 
years  after  they  were  opened  the  silver  ores  from  this  ledge  yielded 
from  one  to  three  hundred  dollacrs  per  ton,  the  average  of  all  worked 
being  over  one  hundred  and  fifty  dollars,  and  some  selected  lots 
ranged  from  five  hundred  to  three  thousand  dollars  per  ton.  These 
rich  ores  were  sold  to  San  Francisco  dealers  in  metalliferous  ores, 
and  most  of  them  were  shipped  to  the  great  reduction  works  at 
Swansea,  England. 

The  crushing  and  extraction  of  silver  ores,  as  practised  in  Ne- 
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vada,  Idaho,  and  Montana,  is  not  difficult  or  complicated.  Eighty 
per  cent,  of  these  ores  is  taken  out  by  a  system  not  hard  to  be 
understood  ;  as  to  the  remaining  twenty  per  cent.,  it  is  not  taken 
out  in  the  vicinity  of  the  mines.  This  leaves  a  vast  accumulation 
of  "  tailings/'  or  crushed  rock,  in  which  there  is  some  silver,  and 
the  question  whether  it  will  pay  to  get  it  out,  must  depend  on  the 
nearness  and  cheapness  of  fuel,  on  the  skill  that  can  be  commanded 
on  the  spot,  and  on  the  supply  of  richer  ores  available  and  as  yet 
unhandled.  Three  fourths  of  the  precious  m^tal  is  taken  from  ore 
as  follows :  — 

The  rock  is  taken  to  stamp  mills,  which  consist  of  iron  cylinders, 
weighing,  say  one  hundred  pounds,  raised  about  a  foot  from  an 
anvil  or  die,  and  allowed  t9  fall  on  the  ore  as  it  is  pushed  under 
the  point  where  the  blow  falls.  This  pounding  produces,  after 
some  hours,  a  paste  or  pulp  of  the  ore  as  water  is  freely  admitted 
into  the  mortar.  Then  the  pulp  flows  to  a  metallic  pan  with 
grooves  in  its  bottom,  which  grooves  are  loaded  with  quicksilver ; 
above  the  grooves  there  is  a  false  bottom  of  iron,  in  ridges  against 
which  the  pulp  is  ground  by  arms  that  revolve  on  an  axis  at  the 
centre.  This  grinding  and  revolving  has  a  tendency  to  bring  every 
part  of  the  pulp  or  argentiferous  mud  in  contact  with  the  mercury. 
The  nature  of  mercury  is  -  to  attract  or  absorb  the  two  precious 
metals,  thus  forming  an  amalgam  or  mercurial  paste.  Straining 
through  buckskin  parts  the  precious  metals  from  the  mercury,  and 
this  can  be  used  in  the  amalgamating  pans  to  absorb  more  silver 
and  gold.  The  product  obtained  by  straining  is  brittle  and  sand- 
like, but  heat  melts  it  down  to  a  brick  or  bar  of  bullion ;  and  the 
Bank  of  California,  and  many  private  bankers,  give  gold  and  silver 
ijoin  for  these  bricks. 

From  1869  to  1866  the  total  product  of  the  mines  on  the  Com- 
stock  lode  was  about  seventy  million  dollars.  This  brilliant  suc- 
cess has  stirred  up  wonderful  enterprise  in  all  parts  of  the  rock 
mountain  and  sierra  region.  It  is  found  that,  while  the  Comstock 
is  the  thickest  and  the  longest  vein  ever  developed,  there  are 
thousands  of  lodes  two  feet  and  three  feet  thick,  and  eighteen 
inches  thick,  that  yield  rich  ores.  The  mountains  of  Colorado  are 
full  of  such  veins.  Idaho  and  Montana  repeat  the  history  of  Ne- 
vada and  Virginia  City  on  a  smaller  scale ;  and  of  late  the  Wa- 
satch range,  that  towers  above  Salt  Lake  Valley,  has  been  found 
rich  in  silver-bearing  lodes. 

In  general  the  more  westerly  mines,  as  those  of  Nevada  and 
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Idaho,  have  yielded  their  silver  with  least  expense.  The  ores  of 
the  Rocky  Moutrtains  proper  —  as,  for  inetance,  in  the  Colorado 
mines  —  are  sufficiently  rich,  but  they  consist  of  a  perplexing 
combination  of  uncommon  and  refractory  metals.  Some  Colorado 
ores  contain,  besides  the  two  prccions  met^,  copper,  bismuth, 
nickel,  antimony,  iridium,  rhodium,  lead,  and  tin.  It  requires  six 
or  seven  successive  and  expensive  processes  to  free  the  silver  from 
these  complicated  connections.  But  every  year  our  metallurgists 
are  gaining  ground  in  their  struggle  with  refractory  ores.  For 
example,  the  Cariboo  mines,  in  Colorado,  have  been  so  successfully 
worked  the  past  year  that,  if  the  product  were  equally  divided 
between  all  the  inhabitants  of  the  district,  each  would  have  six 
hundred  dollars.  But  counting  all  the  industry  of  the  hardy  and 
ill-requited  prospectors  described,  and  the  loss  from  valuable  tail- 
ings that  as  yet  we  cannot  economically  save,  it  is  donbtfiil 
whether  any  industry  gives  such  irregular  and  unsatisfactory  re- 
turns as  silver  mining.  A  few  it  has  made  very  rich,  but  the  many 
it  rewards  poorly,  yet  lures  them  by  deceptive  appearances  to  > 
longer  investment  of  time  and  a  larger  outlay  of  capital. 

Yet  so  extensive  are  the  mineral  lands  of  this  continent,  and  eo 
rich  are  many  of  the  ledges  that  are  opened,  that  the  eum  total  of 
silver  bullion,  or  bullion  in  which  silver  is  the  chief  element  of 
value,  sums  up  in  impressive  Ggures.  There  is  much  discrepancy 
and  difficulty  in  estimating  how  much  may  be  quietly  carried  away 
in  the  parses  of  modest  placer  miners  who  seldom  report  Uieir  luck, 
but  the  opinion  of  those  who  have  the  best  opportunities  of  know- 
iag  is  that  oar  annual  product  is  one  hundred  millions. 
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The  increase  of  wealth,  produced  by  the  iDdustrial  advance  of. 
the  present  century,  has  made  its  preservatioQ  a  more  universal 
subject  of  interest  than  ever  before  in  the  world.  While  the 
wealth  of  the  community  has  largely  increased,  the  holders  of  in- 
dividual wealth  have  multiplied  in  a  much  greater  ratio.  The 
greater  opportunitiea  for  individual  succesa,  consequeat  upon  the 
removal  of  so  many  of  the  old  obstacles  to  individual  exertion, 
tog^ether  with  the  new  spirit  of  enterprise  which  has  arisen  as  a 
result  of  the  greater  freedom  of  thought  which  Uie  speculation  of 
the  last  century  inaugurated,  have  resulted  in  producing  a  mora 
general  diffusion  of  riches  than  was  prevalent  a  century  or  two  ago. 

The  rich  men  of  a  century  ago  were  few  in  number,  and  were  gen- 
erally such  from  inheritance,  &om  the  workings  of  legislative  in< 
junctions,  from  government  patronage,  or  some  similar  cause. 
With  the  large  mass  of  the  community  a  moderate  subsistence, 
gained  by  daily  toil,  was  considered  all  they  could  expect,  and 
any  discontent  with  this  was  re^tressed  by  the  moralists  as  an  un- 
justifiable discontent  with  the  wise  decrees  of  Providence,  which 
had  given  them  the  dependent  position  they  should  hold. 

To-day,  however,  the  large  m^ority  of  our  rich  men  have  made 
themselves  so  by  the  exercise  of  enterpiise,  foresight,  or  a  wise 
(1007) 
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cotfi|reheD8ioQ  of  the  opportunities  around  them  ;  while  the  num- 
ber of  these  has  largely  increased,  and  energy,  enterprise,  and  an 
ambition  to  better  one's  condition  are  the  lessons  taught  by  those 
who  assume  to  teach  the  needed  lessons  of  the  time. 

At  the  same  time,  also,  a  great  change  has  come  over  the  form 
and  the  evidences  of  the  wealth  we  possess.  In  ancient  times  the 
chief  riches,  independently  of  real  estate,  consisted  in  the  accu- 
mulation of  the  precious  metals,  or  of  jewels,  while  in  the  present 
time  these  are  the  smallest  part  of  our  personal  property,  which 
consists  of  paper  representatives  of  value,  stocks,  bonds,  notes 
of  all  kinds.  In  consequence,  formerly  the  transportation  or  stor- 
age of  a  large  amount  of  wealth  was  difficult  and  laborious, 
whereas  now  a  man  can  carry  in  his  pocket  evidences  of  values 
which  formerly  required  a  train  of  wagons  to  move. 

In  Egypt,  at  the  earliest  period  of  history,  the  organization  of 
government  had  attained  a  point  of  perfection  which  made  its 
treasury  an  important  interest.  The  stores  of  money  gathered 
from  the  heavy  taxes  laid  upon  the  industry  of  the  country  were 
carefully  guarded  in  securely-built  treasure-houses,  fastened  with 
locks  of  elaborate  construction. 

Wilkinson,  in  his  Mariners  and  Customs  of  die  Ancient  E^ypHanSj 
describes  a  key  made  of  iron  which  he  found  in  the  ruins  of 
Thebes,  and  which  had  a  shank  five  inches  long,  the  handle  being 
made  by  a  loop  at  one  end,  while  the  other  was  turned  at  a  right 
angle,  to  form  the  operative  part  of  the  key,  which  was  furnished 
with  three  teeth,  or  points,  to  fit  into  corresponding  cavities  in  the 
lock.  Other  keys  have  also  been  found  and  described,  from  which  it 
appears  that  the  Egyptians  were  acquainted,  at  this  very  early 
period,  with  some  of  the  principles  which  have  been  supposed  to 
be  distinctive  in  modern  improvements  in  locks ;  for  example,  that 
of  tumblers,  which  hold  the  bolt  fast  until  they  are  first  moved  by 

the  key. 

In  fact,  rudely  constructed  locks  upon  this  principle  were  also 
in  use  by  many  of  the  nations  in  Europe  during  the  middle  ages, 
though  it  has  only  recently  been  made  use  of  by  our  modem  lock- 
makers. 

In  the  Bible,  in  Judges  iii.  23,  Ehud  is  spoken  of  as  locking  a 
door  with  a  key,  and  in  the  subsequent  verses  the  use  of  another 
key  to  open  the  door  is  mentioned. 

Homer,  in  the  Odyssey,  speaks  of  Penelope  as  opening  a  ward- 
robe with  a  brazen  key,  made  very  crooked,  and  provided  with  a 
handle  of  ivory. 
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The  discoyeries  in  Herculaneum  and  Pompeii  have  shown  tbatp 
among  the  Komans,  locks  of  intricate  workmanship  were  in  ordi- 
nary use,  and  in  Great  Britain  keys  have  been  found  which  dated 
back  to  the  Roman  occupation  of  that  country. 

Among  the  Chinese  lock-making  has  for  a  long  time  been  well 
understood,  and  locks  constructed  upon  the  principle  of  the  famous 
Bramah  lock,  which  was  invented  in  England  in  1784,  have  been 
there  made  of  wood  from  early  times.  In  these  the  tumblers  are 
made  of  different  lengths,  intended  to  fit  exactly  the  sizes  of  the 
wards  in  the  keys. 

During  the  middle  ages  chests  for  the  safe  keeping  of  valu- 
ables were  ordinary  articles  of  furniture  in  houses,  and  were 
made  very  elaborately,  strengthened  with  iron-work  of  various 
kinds,  and  furnished  with  locks  which  were  frequently  decorated 
in  very  artistic  ways.  These  chests,  which  were  really  tiie  safes 
of  that  time,  were  protected  from  being  broken  open  by  bands  of 
iron.  The  burglar's  cunning  had  not  at  that  time  reached  the 
perfection  it  now  has,  and  a  modem  "  cracksman  "  would  laugh 
at  the  provisions  made  then  for  security.  Nor  had  the  burglars 
of  that  time  the  education  in  their  art  which  those  of  the  pres* 
ent  time  have,  so  that  doubtless  the  security  was  nearly  satis- 
factory. 

The  modem  spirit  of  enterprise  had  not  yet  arisen  to  inaugu- 
rate the  struggle  for  the  mastery  between  the  "  cracksmen  "  and 
the  safe-inventors,  and  the  contest  was  carried  on  upon  a  different 
plan.  The  wealthy  then  depended  more  upon  the  impregnable 
character  of  their  houses  than  upon  the  strength  of  the  chests 
within  them. 

With  the  advent,  however,  of  the  joint-stock  system,  the  intro- 
duction of  paper  money,  and  the  commencement  of  our  modem 
commercial  activity,  wealth  began  to  assume  a  more  portable  form, 
and  large  values  began  to  be  possible  in  conveniently  small  pack- 
ages. 

In  Sir  Walter  Scott's  Bob  Boy  an  admirable  instance  is  given 
of  the  simplicity  of  methods  used  in  the  rough  and  violent  condi- 
tion of  society  at  that  time,  for  the  protection  of  valuables.  Sob 
Roy  shows  a  leathem  bag,  studded  with  large  headed  nails,  which 
he  had  made  for  the  protection  of  his  treasure.  The  mouth  of  it 
was  secured  with  a  lock,  and  he  was  vexy  proud  of  a  contrivance 
introduced  into  it,  by  which  a  small  concealed  pistol  would  be 
discharged  at  any  one  who  shotild  tamper  with  it  irregularly.     It 
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had  never  occurred  to  him  that  the  bag  itself  could  be  easily  cnt 
to  pieces  with  a  sharp  knife,  without  in  any  way  approaching  the 
lock  so  as  to  discharge  the  pistol. 

The  incident,  which  is  said  to  have  been  founded  upon  fact, 
shows  how  little  accurate  study  had  been  given  to  their  specialty 
by  either  the  defenders  or  the  burglars  of  valuables. 

The  oaken  box  defended  by  iron  bars,  which  did  duty  for  our 
present  burglar-proof  safes  during  the  last  century,  began  in  the 
early  part  of  this  to  be  replaced  by  boxes  covered  entirely  with 
iron.  The  Hall  Safe  and  Lock  Company,  of  Cincinnati,  O.,  have 
a  safe,  formerly  used  by  the  Marietta  Bank,  and  made  in  Nevr 
York  in  1807,  which  is  constructed  of  oak  plank,  two  inches  in 
thickness,  bound  together  by  iron  straps,  and  thickly  studded  with 
small  nails.     It  is  "secured"  by  an  ordinary  hasp  and  padlock. 

About  the  year  1820  attention  was  turned  towards  making  fii«- 
proof  chests  for  valuables.  With  the  introduction  of  paper  rep- 
resentatives of  wealth,  their  destruction  by  fire  became  possible. 
A  considerable  amount  in  any  of  the  precious  metals,  if  exposed 
to  a  conflagration,  even  though  it  was  melted,  could  be  recovered 
without  great  loss  from  the  ruins,  but  there  was  no  such  opportu* 
nity  with  paper. 

■ 

The  first  attempts  to  make  fire-proof  safes  appear  to  have  been 
made  in  France.  The  safes  were  made  with  double  walls,  the 
space  between  them  being  filled  with  a  non-conducting  substance, 
a  composition.  The  idea  was  quickly  taken  up  in  the  United 
States,  and  in  1843  the  first  patent  was  issued  to  Daniel  Fitzgerald 
for  making  fire-proof  safes.  This  was  afterwards  assigned  to 
B.  J.  Wilder,  and  the  safes  made  thereunder  are  known  aa  the 
"Wilder  patent." 

In  these  the  space  between  the  walls  of  the  safe  was  left  v»> 
cant,  dependence  being  had  on  the  non-conducting  properties  for 
heat  of  the  air  thus  enclosed  to  preserve  the  contents  of  the  safe 
thus  made.  Other  substances,  which  had  also  a  high  non-conduct* 
ing  power  of  heat,  were  proposed  for  the  filling  of  the  space  left 
between  the  walls,  and  numerous  patents  were  granted  for  varioM 
compounds. 

The  attention  of  inventors  was  the  more  directed  towards  this 
subject  by  the  occurrence  of  extensive  confiagrations,  especially 
that  of  New  York  in  1835.  Asbestos  mixed  with  plaster  of  Paris, 
clay,  alum,  fire-clay,  mica,  and  chalk,  have  each  in  turn  been  used  with 
more  or  less  e£fect,  and  in  turn  proclaimed  as  absolately  fixe-prooil 
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The  intense  heat,  however,  to  which  safes  are  sobjected,  in  many 
of  the  conflagrations,  raising  them  frequently  to  a  bright-red  heat, 
and  sometimes  to  a  white  heat,  showed  that  none  of  these  fillings 
were,  as  they  claimed  to  be,  absolutely  fire-proof. 

Another  plan,  patented  by  Professor  A.  K.  Eaton,  of  New  York, 
eonsisted  in  using  pure  alumina,  which  he  prepared  by  a  method 
of  his  own  invention,  that  enabled  him  to  obtain  it  cheaply,  or 
mixed  with  fire-clay.  He  also  introduced  the  idea  of  using  steam 
as  a  non-conductor.  Pure  alumina,  he  found,  was  not  as  effoctive 
in  withstanding  heat  as  some  mixture  in  which  water  was  con« 
tained,  either  in  combination  as  a  paste,  or  in  the  form  of  crystal- 
lization. The  tiieory  of  this  mixture  is,  that  when  the  safe  is 
exposed  to  an  intense  heat,  the  water  in  the  mixture  is  given  out, 
and  being  converted  into  steam,  absorbs  the  heat  and  prevents  it 
from  attacking  the  contents  of  the  safe.  Experiments  showed 
that  as  long  as  any  steam  was  produced,  no  excessive  heat  reached 
the  articles  contained  in  the  safis.  The  chief  objection,  however, 
•gainst  the  use  of  safes  thus  constructed,  was  the  dampness 
caused  by  the  mixture,  and  the  mouldiness  to  which  the  contents 
of  the  safe  were  thus  subjected. 

The  protection  against  burglars  is,  however,  in  these  days  tho; 
most  important  point  in  the  building  of  safes.  While  the  inventors 
of  locks  and  safes  have  been  engaged  in  devising  new  and  ingen-* 
ious  methods  of  construction  to  attain  this  end,  the  burglars,  ou 
their  part,  have  been  equally  laborious  and  shrewd  in  studying 
new  methods  for  overcoming  the  new  obstacles  offered  to  their 
successful  prosecution  of  their  profession.  The  appliances  of  a 
firstK^lass  burglar  are  not  complete,  at  the  present  day,  unless  he 
has  an  assortment  of  drills  of  all  degrees  of  hardness,  blow-pipes 
for  taking  the  temper  out  of  the  steel  plates,  a  supply  of  powder, 
nitro-glycerine,  and  fuses,  wedges,  files,  and  saws,  together  with 
a  mirror  for  examining  the  interior  of  the  locks,  skeleton  keys,, 
and  above  all,  a  thorough  experience  as  a  practical  mechanic,  to- 
gether with  a  full  comprehension  of  the  details  and  the  theory  of 
lock-making. 

During  this  century  great  attention  has  been  given  both  to  lock- 
making  and  lock-picking.  The  first  great  improvement  was  the 
invention  of  the  Bramah  lock,  so  named  from  its  inventor.  This 
lock  abandoned  the  use  of  wards,  and  other  improvements  intro- 
duced into  it  enabled  it  fbr  a  long  time  to  retain  its  reputation  as 
a  lock  which  could  not  be  picked.     It  was  picked,  however,  in 
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1851,  by  Mr.  Hobbs,  by  what  is  known  as  the  tentative  prooeH 
A  lock  of  this  make  had  been  publicly  displayed  for  years  in  til 
window  of  the  ofQce,  with  a  reward  of  two  hundred  poundi  i 
any  one  who  woald  pick  it.  In  the  process  Mr.  Ilobbs  broke  M 
of  his  instruments,  and  was  therefore  nineteen  hours  in  Buccad 
ing,  but  he  afterwards  performed  the  same  feat  three  times  witU 
an  hour.  i 

The  next  important  lock  invented  was  Chubbs's,  which  w§ 
produced  in  England  in  1818.  But  this  was  also  picked  by  lb 
Hobbs  with  ease.  A  lock  made  by  Mr.  Pyes  was  then,  in  A 
London  Exhibition  of  1851,  offered  by  Mr.  Hobbs,  who  challeogai 
any  one  to  pick  it.  This  feat  was  accomplished,  though  not  lali 
1855,  by  Mr.  Linus  Yale,  Jr.,  of  Philadelphia,  by  what  he  gsBbi 
the  impression  process. 

In  1843  Mr.  Linus  Yale,  the  father  of  the  gentleman  last  mm 
tioned,  patented  a  lock  which  was  in  its  turn  cousidered  absohitat 
unpickable,  until  it  was  picked  by  his  son. 

The  interest  thus  excited  in  the  subject  of  safes  and  locks  tg 
the  course  of  events,  of  which  we  have  given  this  rapid  skelol 
has  so  stimulated  the  inventors  of  the  United  States  that  novlh 
safes  and  locks  of  their  manufacture  stand  confessedly  at  the  kid 
of  this  industry  in  the  world.  The  testimony  of  Mr.  E.  B.  Jkti 
son,  the  celebrated  lock-maker  of  London,  is  conclusiTe  qMi 
this  point.  Speaking  of  them,  he  says  they  are  "  vastly  snperiorli 
any  we  have  ever  seen  made  in  England ;  and  on  the  whofef  Ih 
United  States  are  evidently  far  ahead  of  as  in  the 
of  both  good  and  cheap  locks." 

Among  the  firms  engaged  in  the  United  States  in  the 
ture  of  burglar  and  fire-proof  safes  and  locks,  the   Hall  Sale 
Lock   Company   of  Cincinnati,   Ohio,    stands    preeminent. 
founder  of  this  company,   Mr.   Joseph  L.  Hall,    established 
business  in  Cincinnati  in  1848. 

From  the  commencement  success  crowned  his  efforts,  and 
though  the  works  are  producing  from  fifteen  to  twenty  safiss  tiff 
yet  they  are  found  inadequate  to  supply  the  demand  for  Asib 
and  are  to  be  greatly  enlarged.  There  is  nothing  strange  in  Al 
increase  of  this  demand,  when  it  is  remembered  tiiat  in  the 
of  their  business  career  the  Hall  Safe  and  Lock  Company 
sold  over  fifty  thousand  of  their  safes,  and  have  yet  to  lean  rf 
the  first  instance  in  which  a  safe  of  their  manafactnre  has  fiuM 
to  prove  itself,  when  tested,  absolutely  burglar  or  fire  proo£ 
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The  method  of  constructioD  used  in  these  safes  makes  them  im- 
pregnable to  any  apph'ance  in  use  by  the  most  expert  burglars. 
The  doors,  which  are  generally  the  weak  point  of  a  safe,  are  con- 
structed of  plates,  so  dovetailed,  and  fitting  correspondingly  into 
the  jambs,  that  the  wedge,  the  most  effective  implement  used  by 
the  burglar,  is  perfectly  powerless  against  them,  while  the  accu- 
racy with  which  they  fit  ofiers  no  opportunity  for  any  crevice  into 
which  nitro-glyceriae,  or  any  other  explosive  fluid,  can  be  intro- 
duced. 

The  body  of  the  safe  being  also  constructed  of  alternate  plates 
of  iron,  welded  iron  and  steel,  carbonized  and  decarbonized  steel 
and  crystal  steel,  fastened  together  by  bolts  from  the  inside, 
effectually  prevents  them  from  being  forced  by  sledge-ham- 
mers, jimmies,  jack-screws,  or  any  other  burglarious  instru- 
ment. Their  fire-proof  qualities  are  also  secured  by  a  filling  of 
Hall's  patent  concrete,  which  makes  them  absolutely  proof  against 
both  fire  and  damp.  In  addition  to  the  fire-proof  filling,  the  safes 
made  by  this  company  are  provided  with  Hall's  patent  combina- 
tion locks,  varied  for  each  safe,  many  of  which  are  supplied  with 
an  automatic  rotary  movement,  and  consequently  operated  with- 
out any  arbor  or  spindle  passing  through  the  door  into  the  lock, 
rendering  it  impossible  to  pick  them  by  any  process  yet  in- 
vented. 

The  many  attempts  which  h^ve  been  made  to  break  down  the 
reputation  of  these  locks  have  only  served  to  strengthen  the  good 
opinion  in  which  they  are  held  by  those  most  interested,  viz.,  the 
bankers  of  the  country.  The  challenges  and  tests  which  have 
been  made  by  expert  lock-pickers,  as  a  consequence  of  the  supe- 
rior claims  made  for  Hall's  patent  locks,  partake  more  of  the 
character  of  romance  than  of  a  history  of  mechanics ;  and  it  is 
sufficient  to  say  here,  that  every  attempt  made  to  pick  or  discredit 
them  has  signally  failed,  and  that  they  are  to-day  superior  to  all 
other  locks. 

Justly,  therefore,  the  Hall  Safe  and  Lock  Company  claim  that 
they  produce  safes  which  are  absolutely  fire  and  burglar  proof,  and 
their  claim  is  supported  by  numerous  testimonials  from  those  who 
have  used  them,  all  over  the  country.  As,  with  these  merits,  the 
organization  of  their  manufactory  and  the  magnitude  of  their 
operations  enable  them  to  carry  on  their  business  in  the  most 
economical  manner,  they  are  enabled  to  offer  to  the  commercial 
world  the  most  perfect  security  at  the  cheapest  possible  rate. 
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and   the  favor  with  which  the  public  has  received  their  waic 
shows  that  they  have  done  this  most  effectively. 

Mr.  Joseph  L.  Hall,  before  referred  to  as  the  fouiider  of  fh 
Hall  Safe  aad  Lock  Company  of  Cinciimati,  is  a  representatif 
man  among  the  manufacturers  of  the  Great  West.  By  peraeTennoi 
skill,  and  foresight  he  has,  from  a  small  and  almost  infligniflcu 
beginning,  built  up  a  business  of  colossal  proportioas.  Mr.  H«| 
was  born  in  Salem  County,  N.  J.,  in  1823.  From  thore  I^ 
father  removed  to  Rochester,  N.  T.,  and,  in  1831,  to  Pittafam 
Pa.,  where,  in  1846,  he  and  his  father  commenced,  in  a  sm^ll  wq 
the  manufacture  of  fire  and  burglar-proof  safes  and  locks.  ^ 
1848  they  removed  the  business  to  Cincinnati,  and  in  4  few 
the  father  relinquished  it  into  the  hands  of  his  son,  who, 
ating  with  himself,  from  time  to  time,  capitalists  to  prooecnta  14 
enterprises,  continued  the  business,  building  it  up,  little  by  littk 
until  it  is  now  one  of  the  heaviest  branches  of  Cincinnati'^  ei^lei 
sive  manufactures. 

The  biography  of  Mr.  Hall,  if  fully  written,  would  embnoe  1 
history  of  the  rise  of  a  great  branch  of  industry  from  a  amall  be 
ginning  until  the  time  when  it  has  reached,  in  the  face  of  opposi 
tion  and  innumerable  difficulties,  a  position  commanding  the  lespecl 
of  all. 

Mr.  Ilall  has  not  attained  the  position  of  a  leading  inveDtor  wai 
manufacturer  without  difficulty  and  labor.  The  eveivincreaaingdaD 
gers  from  fire,  and  the  growing  skill  and  audadity  of  bnrgiais,  have 
demanded  constant  and  steady  improvements  in  the  conBtmctioii 
of  fire-proof  safes  and  burglar-proof  bank  locks  and  yaultt.  To 
this  end  has  the  labor  of  his  life  been  devoted,  and  as  each  soo 
cessive  improvement  has  been  made  and  introduced  by  him,  it  hai 
been  assailed  by  rivals  in  different  parts  of  the  country.  His  fire- 
proof  safes  have  been  subjected  to  the  most  severe  teeta  which 
the  ingenuity  of  competitors  could  devise,  and  his  locks  have 
undergone  every  trial  which  is  known  to  experts  and  burglars, 
but  they  have  in  every  instance  vindicated  Iheir  invulnerabil- 
ity. While  Mr.  Hall  has  acted  upon  the  defensive  in  all  these 
trials,  he  has  never  yet  retaliated  by  challenging  the  work  of 
others,  being  content  with  the  success  which  his  own  has  enjoyed. 

Mr.  Hall  is  now  in  the  prime  of  life,  youthful  in  appearance, 
blessed  with  a  strong  constitution,  sanguine  temperament,  and  in- 
domitable perseverance.  Successful  in  business,  he  is  possessed 
of  a  handsome  competence  gained  by  his  own  exertions. 
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In  I86T  the  bosineBe  of  Joseph  L.  Hall  &  Co.  had  ^wn  to  Bnch 
proportiona  that  it  was  deemed  adTieablfl  to  incorporate  the  houee 
ioto  a  joint  stock  company,  and  tiie  same  was  done  under  the 
name  of  the  Hall  Safe  and  Lock  Company,  with  Ur.  Hall  as  presi- 
dent and  treasnrer.  Under  bis  skilful  management  its  bneiness 
and  reputation  have  been  extended  to  every  city  in  the  Union,  and  to 
many  places  in  Gnrope,  and  hie  name  is  known  as  a  tower  of  strength 
wherever  there  are  valuables  to  be  secnred  against  fire  or  burglars. 

In  the  great  firee  which  made  memorable  the  years  IStO-Tl,  in 
Urbana,  and  Chicago,  111.,  and  the  many  towns  in  Michigan  and 
Wisconsin  which  were  almost  totally  destroyed  by  fire,  the  safes 
made  under  Hr.  Hall's  patents  demonstrated  their  iaestimable 
qualities.  They  Were  proven  to  be  the  only  ones  which  were 
absolutely  secure ;  and  Mr.  Hall's  nune  is  blessed  by  thousands 
who  found,  after  the  firee,  that  all  the  property  they  had  in  the 
world  was  that  -which  had  been  preserved  to  them  by  his  safes  —  a 
proad  record  for  any  man,  but  iairly  earned  by  him  in  a  life  of  in- 
cessant study  abd  toU. 
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-    CONSOUDATIOK     AND     HONOPOLT.   OOTBUniBaT 


Si 

lij  Inaugubatioh  or  the  Railroad  Eba. 

.  !  Thouob  the  railroad  has  not  been   invented   fifty   jetn,  im 

)  '■  though  within  this  short  space  of  time  it  has  become  an  absolnU 

i  necesBity  for  the  transaction  of  the  world's  commerce,  and  one  of 

the  most  important  agencies  in  the  activity  of  our  modem  life,  still 

i  the  world  at  large  is  hardly  yet  aware  of  its  importance,  of  (Ik 

dangers  with  which  it  threatens  the  modern  democratic  theory  of 

ll  social  organization,  uor  of  the  best  moans  which  it  is  necessary  U 

take  in  order  to  avert  these,  and  reduce  this  threatening  mutei 
of  the  commonwealth  to  its  proper  position  as  a  servant  of  tin 
public  interest. 

The  railway  was  not  complete  until  the  idea  of  the  locomotJiVi 
as  an  agent  fur  the  transportation  on  a  level  iron  track,  was  prac^ 
tically  realized.  Before  this  was  done,  iron  tramways  had  be«D 
for  a  long  time  used  in  England  for  facilitating  the  transportatioo 
of  coal  and  other  heavy  prodocts  in  mining  districts  ;  but  the  cut 
were  all  drawn  by  animal  power.  With  the  invention  of  the  st*»i« 
engine,  it  was  snggested  that  stationary  engines  should  be  used  f« 
the  purpose  of  dragging  the  loaded  cars.  With  the  first  snggectios 
of  a  lociimotivo  engine,  the  idea  was  considered  absurd,  and  then 
were  plenty  of  practical  mechanics,  who,  having  never  seen  saA 
an  innovation  upon  the  established  methoils  in  practical  use,  were 
zealous  in  demonstrating  by  fipuroR  that  it  was  impossible  to  makt 
a  locomittive  engine  which  would  be  able  to  move  itself,  mw* 
more  to  drag  any  load  after  it.     The  driving-wheels,  they  ~)id, 
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would  simply  slip  over  the  track.  To  the  mind,  however,  of 
George  Stephenson,  a  coal  miner  of  Northumberland,  England, 
where  this  project  for  the  transportation  of  qoal  was  then  exciting 
attention,  such  theoretical  objections  did  not  have  stifficient  weight. 
With  a  practical  scepticism  for  all  unverified  hypotheses,  at  least 
in  the  domain  of  mechanics,  he  preferred  to  wait,  before  insisting 
positively  upon  his  opinion,  until  the  facts  in  the  case  were  arrived 
at  by  actual  experiment ;  and  having  by  this  simple  method  dis- 
covered that  a  locomotive  was  competent,  not  only  to  move  itself, 
but  also  to  drag  a  heavy  load,  he  devoted  himself  to  its  practical 
demonstration,  and  thus  earned  for  himself  the  well-deserved  repu- 
tation as  the  originator  of  the  modem  railroad. 

On  the  6th  day  of  October,  1829,  he  drove  his  little  experimen- 
tal locomotive,  "  The  Rocket,"  from  Manchester  to  Liverpool  and 
back.  This  locomotive  weighed  only  four  tons  and  a  quarter ; 
but,  besides  showing  it  was  really  a  locomotive  engine,  further 
astonished  those  interested  in  the  experiment  by  travelling  at  the 
rate  of  thirty  miles  an  hour.  It  was  thus  that  the  new  era  of 
transportation  was  inaug^urated,  and  mankind  acquired  the  ability  to 
create  an  activity  in  the  circulation  of  the  products  of  industry 
and  for  travel,  which  has  made  possible  the  intensity. of  our  modem 
Ufe,  and  has  done  more  in  forty  years  to  extend  the  feelings  of  mu- 
tual sympathy  among  distant  nations,  and  to  bind  different  peoples  in 
the  bonds  of  friendly  interdependence,  thus  hastening  the  advent 
of  the  era  of  universal  fellowship  and  aid,  than  all  the  forty  centu- 
ries of  the  preceding  historic  times  of  civilization  had  done. 

The  Growth,  of  the  Railroad. 

As  an  evidence  of  the  results  which  the  railroad  has  reached 
within  the  short  forty  years  of  its  existence,  the  few  following  esti- 
mates are  interesting.  It  has  been  computed  that  in  1870  there 
were  about  one  hundred  and  twenty-five  thousand  miles  of  railroads 
constructed  in  the  world,  and  that  they  had  cost  on  an  average  about 
one  hundred  thousand  dollars  a  mile  for  their  constmction  and 
equipment,  having  thus  led  to  the  creation  of  an  invested  capital 
of  some  twelve  thousand  millions  of  dollars  —  an  amount  of 
wealth  which  can  be  represented  in  figures,  but  which  is  too  vast 
to  be  grasped  by  the  mind  so  as  to  be  clearly  comprehended. 

In  the  United  States,  where  the  railroad  has  become  more  a 
necessary  condition  of  existence  than  in  any  other  country,  with 
the  exception,  perhaps,  of  England,  there  were,  in  1871,  nearly 
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fifty  thousand  miles  of  railroads  constructed,  and  the  yeariy  i 
crease  bad  risen  from  an  average  of  five  hundred  miles  yearly  soi 
thirty  years  ago,  or  two  thousand  miles  ten  years  agt>,  to  twea 
thousand  miles  in  1871.  This  being  the  estimated  amount  of  mil 
which  were  during  this  year  in  course  of  construction,  and  whi 
were  to  cause  the  expenditure  of  eight  hundred  millions  of  doUu 
The  social,  the  financial,  the  commercial,  and  the  industrial  < 
fects,  which  are  the  inevitable  results  of  this  new  agent,  may  w< 
excite  the  serious  and  careful  attention  of  us  all,  and  must,  < 
course,  alarm  those  who  have  no  method  by  which  to  study  sm 
questions. 

The  Introduction  op  the  Railroad  in  the  United  States. 

At  the  same  time  that  Stephenson  was  preparing^  his  locomotif 
in  England  for  its  experimental  trip,  this  country  was  agiUk 
upon  the  question  of  internal  improvements ;  and  the  Comberiaii 
Turnpike  being  then  the  special  application  of  the  principle  whic 
was  under  discussion,  the  political  parties  were  vehement  in  the 
declarations  for  and  against  the  proposal  to  aid  its  constnM 
tion  by  governmental  assistance.  To  the  debate  upon  this  quesdo 
Henry  Clay,  the  great  advocate  of  the  system  of  internal  improvi 
ments,  brought  all  the  force  of  his  eloquence,  and,  by  his  advocac 
of  this  special  measure,  hoped  to  have  gained  the  eternal  thank 
of  his  countrymen ;  but  now  no  one  thinks  of  the  Cumberian( 
Turnpike,  for  the  country  has  risen  to  the  necessity  of  railroads  i 
the  Pacific,  and  it  is  not  the  union  of  the  sections  of  the  coontr 
divided  by  a  range  of  mountains  which  demands  the  attention  oi 
Congress,  but  methods  for  uniting  the  East  with  Europe  throagl 
the  United  States,  and  thus,  for  the  first  timd  in  the  history  of  tin 
world,  diverting  the  course  of  the  world's  commerce  and  exchangi 
into  a  channel  directly  the  opposite  from  that  it  has  pursued  froo 
the  earliest  historic  times. 

The  discussion  concerning  railroads  in  England  had,  however 
excited  an  interest  in  their  projection  here.  The  tramway  had  beei 
tried,  and  roads  had  been  built  at  Quincy,  Mass.,  for  the  purpose 
of  carrying  the  blocks  of  granite  from  the  quarries  there,  and  alflc 
at  Mauch  Chunk,  in  Pennsylvania,  for  the  transportation  of  coal 
from  the  mines.  In  both  of  these  cases,  however,  animals  wen 
depended  upon  for  the  motive  power  used  in  the  transportation. 

The  idea  of  a  steam  locomotive  had,  however,  been  saggested, 
and  though  its  practicability  had  not  yet  been  tested,  and  it 
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as  yet  considered  merely  as  a  "  splendid  theory,"  still  there  wei# 
several  persons  in  tliis  country  who  felt  confident  of  its  eventaal 
success. 

The  credit  of  first  introducing  the  use  of  steam  locomotives  has 
been  claimed  for  several  difierent  railroads  in  this  country ,  but  there 
is  no  doubt,  though  it  is  not  generally  known,  that  it  belongs  to  the 
South  Carolina  Railroad,  from  Charleston  to  Hamburg  in  that  state. 
This  fact  appears  in  a  letter,  from  which  the  following  quotation  is 
taken,  written  by  Mr.  B.  J.  Howland,  who  was  formerly  a  resident 
of  Charleston,  S.  C,  and  who  was  one  of  the  early  directors  of  the 
road,  and  which  was  printed  in  the  Boston  Daily  AdcerHser  for 
September  17,  1861.  The  letter  is  dated  at  New  York,  September 
^15,  and,  after  alluding  to  some  facts  in  the  history  of  the  South 
Carolina  Railroad,  continues  as  follows  :  "The  facts  I  wish  to  state 
are  four.  First,  that  the  South  Carolina  Railroad,  from  Charleston 
to  Hamburg,  was  the  first  road  that  was  commenced  in  this  coun-  ^ 
try,  with  a  view  to  using  steam  instead  of  animal  power. 

'*  Second,  that  the  first  locomotive  engine  ever  built  in  this 
country  was  built  for  and  used  on  this  road. 

"  Third,  that  it  was  the  first  road  that  carried  the  United  States 
mail. 

"  Fourth,  that  when  completed  ready  for  use,  which  was  on  the 
2d  of  October,  1833,  it  was  the  longest  railroad  in  the  world. 

*'  The  second  is  the  only  point  upon  which  I  desire  to  make  any 
comment  now,  and  1  do  this  because  this  fact  is  not  generally 
known,  and  when  I  had  occasion,  two  years  since,  to  state  it,  In 
conversation  with  Mr.  Distumell,  the  great  railroad  compiler,  he 
said  it  could  not  be  so  ;  but  1  satisfied  him,  when  I  got  home,  by 
giving  him  the  same  extract  I  am  about  to  give  you.  This  extract 
is  from  a  report  made  by  Alexander  Black,  commissioner,  to  Elias 
Hovey,  president  of  the  road,  dated  May  1,  1833,  in  which  he 
says,  — 

"  'It  is  known  to  the  board,  but  not  to  the  public  generally,  that 
the  engine  now  called  the  PJuenix  was  formerly  the  Best  Friend. 
It  was  built  according  to  the  plan  and  under  the  personal  direction 
of  our  talented  and  enterprising  citizen,  E.  L.  Miller,  Esq.  Its  per- 
formance was  tested  on  tfie  9th  of  December,  1830,  on  which  occa- 
sion it  exhibited  a  power  much  beyond  that  stipulated  for  in  the 
contract.  At  the  time  this  engine  was  engaged,  Mr.  Miller  led  the 
Tan  among  the  advocates  of  steam  over  horses  or  other  power  for 
railroads.     Public  opinion  was  at  that  time  much  divided  on  ibe 
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subject.     The  Baltimore  and  Ohio  Company  leaned  in  favoi 

horse  power.     Nothing  daunted  by.the  weight  of  their  authoi 

5,  Mr.  Miller  persevered,  and  with  an   unyielding  fixedness  of 

:  I  pose,  proposed  to  construct  an  engine  on  his  own  personal  res] 

;'  :'  sibility,  equal  to  the  best  then  in  use  in  England.      He  sacceed 

,.  and  to  him  belongs  the  honor  of  planning  and  constructing 

■■•''.  first  locomotive  ever  worked  in  the  United  States.' 

'*  '■  **  My  attention  was  drawn  to  this  subject  by  a  notice  in  Sa 

day's  Boston  Journal,  which  stated  that  the  first  locomotive  i 
used  in  the  United  States  is  still  in  good  running  order  on  the 
tie  Schuylkill  Railroad.     It  was  built  in  Liverpool,  England, 
Edward  Bary. 

"  I  am  disposed  to  think  this  statement  is  not  correct,  and  1 
Mr.  Miller's  engine  was  the  first  ttsed  in  the  country  ;  at  any  i 
it  was  the  first  ever  built  in  the  country,  so  we  say  and  believe. 
•!  ^  think  that  Mr.  Miller's  engine  was  built  by  the  Messrs.  Kemblc 

J  *  the  West  Point  Foundery." 

From  Mr.  Black's  report  as  commissioner,  which  is  quoted  fi 

by  Mr.  Howland  in  the  above  letter,  another  singular  fact  maj 

culled,  which  is  interesting  as  connected  with  the  early  history 

the  use  of  locomotives  in  this  country.     The  "  Best  Friend  "  y 

accepted  by  the  company,  and  performed  with  entire  success  u 

the  next  summer,  without  a  single  day's  interruption,  until  '' 

negro,  who  acted  as  fireman,  being  incommoded  by  the  un pleas 

noise  of  the  steam  escaping  through  the  safety-valve,  ventured 

V  the  expedient  of  confining  it  by  pressing  the  weight  of  his  be 

4  on  the  lever-gauge  of  the  safety-valve,  which  experiment  result 

i  in  the  explosion  of  the  boiler." 

^  Whether  the  fireman  was  killed  or  not  does  not  appear ;  but 

was  singular  that  it  was  a  slave,  who,  from  his  ignorance  of  1 

nature  of  the  engine  he  was  ministering  to,  should  hare  caoi 

\  the  first  railroad  explosion  in  the  history  of  the  country,  and  hi 

thus  injured  the  machine  which  was  destined  to  be  so  iostrumeo 
**  in  producing  the  social  movement  which  led  to  the  emancipati 

of  his  race. 

The  act  of  incorporation  of  the  South  Carolina  RaOroad  n 
passed  by  the  Congress  of  the  state  the  30th  of  January,  18! 
and,  as  we  have  seen,  the  road  was  commenced  in  1830,  a 
finished  in  1833,  while  the  trial  of  the  "  Best  Friend  "  was  ma 
on  the  9th  of  December,  1830,  while  the  "  Rocket,"  Stephensoi 
first  engine,  made  its  experimental  trip  on  the  6th  of  Octob 
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1829,  there  being  thus  only  thirteen  months  between  the  inaagnr^- 
tion  of  the  railway  era  of  transportation  in  England  and  the  United 

States. 

The   Organization   of  the   Railroad   in   Europe  and  the  United 

States  compared. 

With  the  exception  of  a  few  men  in  Europe  and  this  country, 
who  were  practically  interested  in  the  introduction  of  the  railroad, 
the  importance  of  this  new  method  of  transportation,  and  the  so- 
cial and  industrial  effects  it  was  destined  to  produce,  were  not 
clearly  foreseen.  In  England  and  this  country  its  development 
was  left  entirely  to  private  enterprise,  and  the  protection  of  the 
public  interest  could,  it  was  hoped,  b^  safely  left  to  the  action  of 
competition.  In  the  other  countries  of  Europe,  however,  where 
the  democratic  idea  of  social  organization  had  not  yet  reached  so 
fully  that  phase  of  development  where  the  assertion  of  individual 
liberty  of  action  appears  to  be  of  paramount  importance,  as  pre- 
paring men  for  the  liberty  of  self-government,  but  where  the  cen- 
tralization of  monarchical  rule  was  still  strong,  the  governments 
saw  the  necessity  for  controlling  this  new  clement  of  social  activ- 
ity, and  therefore  the  railroads  were  not  allowed  to  pass  into  the 
hands  of  private  corporations. 

Most  of  the  governments  being,  however,  financially  incaf^able 
of  building  the  railroads  as  appendages  to  the  prerogatives  of  the 
crown,  this  want  of  money,  and  the  theory  of  constitutional  mon- 
archy which  the  revolutionary  orisis  of  the  last  century  had  ferced 
upon  them,  prevented  them  from  building  the  railroada  themaeliiree ; 
but  in  granting  to  corporate  companies  the  right  to  construct  thea, 
they  accompanied  their  charters  with  certain  restrictions,  aadi  De- 
served to  the  government  certain  privileges  and  a  right  of  partial 
supervision  over  their  management. 

In  France,  for  example,  the  title  of  the  companies  to  the  rail- 
roads built  by  them  is  limited  to  ninety  years,  while  the  companies 
agree  to  carry  the  mails  free,  and  to  transport  soldiers  and  muni- 
tions of  war,  when  necessary,  at  cheap  rate»,  and  also  to  surren- 
der the  road,  with  its  equipment  and  improvennents,  into  the  hands 
of  the  government  at  the  expiration  of  their  charter.  Besides 
this,  the  government  also  retains  the  supervision  of  rates  charged 
the  public  for  freight  and  travel,  and  the  right  to  lower  them  should 
the  profits  of  the  company  be  too  great.  Upon  these  terms  the 
government  lent  its  credit  to  the  companies,  and  guaranteed  them 
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that  no  charter  should  be  granted  to  any  other  competing  com| 
nies  whose  lines  should  be  so  situated  as  to  lessen  tlieir  busiuesi 
The  governments  of  Austria,  Prussia,  and  the  other  nations  < 
Europe,  have  made  similar  arrangements  for  the  iutroductiou  ( 
•the  railroads  in  their  territory,  differing  in  special  details,  but  ; 
based  upon  the  same  general  principles.  The  governments  in  ; 
'Cases  reserving  the  right  of  exercising  a  certain  control  over  t 

V  rates  charged  by  the  roads,  obtaining  certain  privilegt?8,  grautii 

(tiie  charters  only  for  a  certain  specified  term  of  years,  after  whi( 

?  the  roads  revert  to  the  governments,  lending  the  credit  of  the  go 

•^mments  to  a  certain  amount  to  the  roads  to  aid  in  their  constru 
tion,  and  guaranteeing  to  protect  them  from  competition. 


;    < 
I 


The  Belgian  System. 


t 

i; 

9  In  Belgium  alone  of  the  continental  nations  was  a  different  po 

I  «cy  pursued.     King  Leopold,  who  at  that  time  was  on  the  Belgis 

-throne,  appears  to  have  been  the  ruler  in  Europe  who  best  cue 

t,  -prehended  the  exigencies  of  the  new  method  of  transportatioi 

•\  and  saw  the  necessity  for  retaining,  by  some  method  of  orgauis 

I  tion,  a  control  over  the  possible  future  power  which  it  might  d< 

f  ♦  velop.     The  Belgian  government,  therefore,  proposed  to  con8tru( 

the  railroads,  and  to  operate  them  in  the  public  interest.     Ver 

'80on,  however,  it  discovered  that  this  was  a  task   greater  than  i 

'  -^ould  perform  unaided  and  alone.     The  infant  railroad  system  grei 

rapidly  to  such  gigantic  size  that  to  carry  it  taxed  the  finaucu 

•strength  of  the  government  too  severely,  and  very  early  in  its  rail 

road  history  Belgium  was  forced  to  intrust  the  construction  of  i 

V  portion  of  its  railroads  to  private  enterprise.     In  this  way  a  mixe< 

system  of  ownership  has  been  developed  in  Belgium. 

The  government  lines  are  managed  by  a  bureau,  over  which  i 
state  oflScer  presides,  while  the  private  lines  are  owned  and  roan 

•*^  aged  by  private  companies,  as  our  railroads  are.     In  1864,  by  cod 

'Solidation  of  the  lines,  the  proportion  between  these  two  systeiw 

1  -stood  as  follows :  In  the  whole  country  there  were  some  twelve 

T  iiundred  and  forty  miles  of  railroad,  four  hundred  and  sixty  milei 

•of  which  were  either  absolutely  owned  or  controlled  by  the  gov 
^rnment,  while  the  seven  hundred  and  eighty  miles  remaining  wen 
"the  property  of  private  companies.  Though  thus  the  govemmeol 
ifaad  the  control  of  only  about  one  third  of  the  railways,  yet  tUi 
was  sufficient  to  enable  it  to  practically  control  the  whole  system, 
mad  cause  them  all  to  be  managed  in  the  interest  of  the  public,  witii 
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s  unity  of  method,  upon  a  fixed  set  of  principles,  and  thoi  avoid  the 
jarring  of  competition,  with  its  constantly  changing  rates,  and  the  an- 
tagonism which  all  unorganized  competition  of  necessity  produces. 

The  practical  effect  of  this  system  was  thus  stated  by  the  state 
officer  of  the  bureau  in  control  of  the  railways  in  his  report  for 
1866  :  **  Tlie  state  railways  thus  find  themselves  placed  in  constant 
comparison  with  the  railways  worked  by  private  companies,  —  on 
the  one  hand  stimulating  them  to  constant  improvements,  and  on 
the  other  hand  acting  as  a  sort  of  check  against  any  attempt  to 
realize  extravagant  profits  at  the  cost  of  the  public.'' 

Nor  was  this  all ;  but  the  government,  becoming  aware  of  the 
importazice  which  the  railroad  assumes  in  the  development  of  a 
country's  industry,  since  it  has  replaced  all  other  methods  of  trans- 
poilution,  could  afford  to  build  a  road,  or  an  extension  when  need- 
ed, and  not  be  forced  to  depend  upon  an  immediate  return,  and 
til  us,  by  putting  the  tariffs  at  reasonable  rates,  wait  to  be  reim- 
bureed  until  the  industry  of  the  section  was  established. 

In  1856  an  instance  of  the  wise  method  which  the  Belgian  gov- 
ernment has  pursued  with  its  railway  management  was  afforded. 
In  this  year  it  was  found  that  the  roads  were  losing  money.  In- 
stead, however,  of  raising  the  rates  in  order  to  increase  the  re- 
ceipts, the  government  lowered  them  considerably,  trusting  that 
tlie  increased  commercial  activity  which  would  be  thus  brought 
into  being  would  bring  about  the  desired  end.  So  well  did  this 
policy  succeed  that,  in  1861,  a  still  further  reduction  was  made  in 
freights  upon  another  class  of  goods,  bringing  about  the  next  year 
an  increase  of  seventy-two  per  cent,  in  the  receipts. 

The  application  of  this  action,  which  had  been  found  to  produce 
such  advantageous  effects,  both  upon  the  railways  and  upon  the 
industrial  activity  of  the  country,  is  now  the  established  rule  for 
the  management  of  the  railways  in  Belgium,  and  in  1864  it  was 
extended  to  all  classes  of  freight,  except  small  parcels,  such  as  in 
this  country  are  confided  to  the  various  expresses.  From  the  re- 
port of  the  Minister  of  Public  Works,  for  1864,  the  following  ex- 
tract is  conclusive  as  to  the  beneficial  effects  of  this  policy  upon 
the  industry  of  the  country.  The  report  says,  "  In  eight  years, 
between  1856  and  1864,  the  charges  on  goods  have  been  lowered 
on  an  average  by  twenty-eight  per  cent.  The  public  have  sent 
2,706,000  tons  more  goods,  while  they  have  actually  saved  more 
than  $4,000,000  on  the  cost  of  carriage,  and  the  public  treasury 
has  earned  an  increased  net  profit  of  $1,150,000.'' 
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Since  the  date  of  this  report  a  Btill  further  redaction  has 
made  in  the  tariff  of  freight  charges,  vith  the  result  uf  iDcrej 
the  amount  transported,  in  1864,  to  6,533,000  tona  from  i,471 
tone  in  1863. 

Encouraged  by  these  results,  in  1865  the  governmont  ap 
the  same  principle  to  the  charges  for  passengers.  A  running  i 
of  fares  was  introduced,  diminishing  in  proportion  to  the  di^t 
travelled  over  twenty-two  miles.  Up  to  this  distance  the 
rates,  varying  from  1.2  to  2.5  cents  a  mile,  were  retained, 
above  this  distance  they  decreased  rapidly,  so  that  a  ticket  f 
distance  over  one  hnndrcd  and  fifly-five  miles  was  as  low  as  a 
a  mile  for  the  first  class,  and  seven  mills  a  mile  for  the  6C< 
class.  The  result  of  this  was,  that  the  travel  for  distances  wl 
the  fare  had  not  been  reduced  did  not  increase  ;  for  those  wl 
the  reduction  had  been  small  the  increase  was  small,  while 
those  over  forty-six  miles,  where  the  reduction  was  cousidcra 
the  travel  nearly  doubled. 

The  result,  therefore,  in  Belgium  of  this  system  has  been  ac 
'  rahle.  The  railroads  are  managed  in  t!ie  interest  of  the  colleci 
public,  instead  of  being  privileged  corporations,  intent  merely  u| 
increasing  their  private  gains.  The  roads  owned  by  tlie  state  k 
the  privately  owned  roads  in  order,  preventing  tliem  from  tik 
advantage  of  their  facilities  fur  transportation  to  overtax  the  p 
lie,  while  the  proGt  made  by  the  state  roads  helps  to  pay,  the  ta 
of  the  people  required  for  the  support  of  the  government, 
sides  this,  there  is  harmony  in  the  place  of  discord,  unity  insH 
of  competition,  and  in  the  railroad  business  security  takes  i 
place  of  speculation,  and  confidence  that  of  mistrust,  while  I 
entire  influence  of  the  railroads  promotes  the  order,  stability,  » 
regularity  which  arc  so  desirable  in  the  operations  of  social  a 
industrial  life. 

The  Railroad  System  of  Ekgland,  and  its  Resclts, 
In  England  the  introduction  of  the  railroad  was  left  to  the  acti 
of  private  enterprise,  and  it  was  confidently  hoped  that  the  tx 
interests  of  the  public,  for  tlie  cheapness  of  transportation,  wot 
be  best  gained  by  opening  the  field,  in  the  widest  way,  to  the  frw 
competition.  Sir  Robert  Peel  was  in  his  prime  then,  and  with 
full  conviction  of  the  accurate  working  of  the  laws  of  supply  a 
demand,  believed  that  by  their  operation  alone  could  the  best  : 
BuHs  be  obtained  from  the  introdactioo  of  this  new  method 
transportation. 
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He  did  not  see,  and  there  were  but  few  at  the  time  who  did  see, 
—  the  railroad  was  then  too  new  for  the  data  to  have  been  gatk* 
ered,  from  which  alone  a  reliable  opinion  could  be  formed,  —  that 
the  railroad  is  essentially  and  by  its  very  nature  a  branch  of  the 
public  interest,  in  which  competition  is  impossible ;  and  that  the 
law  of  supply  and  demand  cannot  have  the  conditions  of  freedom 
whK;h  are  absolutely  necessary  for  its  working.  Every  man  who 
wants  to  use  a  railroad  cannot  build  one  for  himself.  A  railroad  is 
a  public  necessity  ;  the  very  existence  of  many  branches  of  indus- 
try are  absolutely  dependent  upon  it ;  and  the  stability  and  order, 
the  security  and  regularity  of  commercial  transactions,  which  are 
so  dependent  upon  the  ready  circulation  of  the  products  of  indus- 
try, could  no  more  be  intrusted  to  the  selfish  competition  of  pri- 
vate parties  than  the  coining  of  money,  the  circulation  of  the 
measure  of  values,  could  be  trusted  to  the  same  class  of 
persons. 

The  result  soon  showed  this  to  be  the  case.  Railroads  were 
projected,  not  because  they  were  needed,  or  not  for  the  purpose 
of  developing  the  resources  of  certain  sections  of  the  country,  but 
solely  a^  a  speculation  upon  the  fears  of  competitfon  of  other  lines 
already  established.  An  era  of  speculation  set  in,  and  money  was 
squandered  with  the  profuseness  of  folly.  Parliament  began  to 
legislate  with  an  intelligence  and  an  cfi'ect  similar  to  that  displayed 
by  our  own  Congress  during  the  gold  speculations  of  the  last  war, 
when,  by  legislative  enactment,  it  was  attempted  to  regulate  the 
price  of  gold.  The  rates  to  be  charged  for  freight  and  passage 
were  so  involved  in  the  complicated  verbiage  of  innumerable  acts 
of  Parliament  that  it  was  about  as  impossible  to  arrive  at  a  clear 
understanding  of  what  it  was  necessary  to  charge,  as  it  is  to  arrive 
at  a  clear  comprehension  of  tlie  provisions  of  our  own  tariff. 
There  was  competition  among  rival  lines,  until  they  combined  to- 
gether against  the  public ;  and  tin's  simple  panacea  for  their  own 
ills  the  managers  soon  showed  a  wonderful  astuteness  in  discover- 
ing. The  rudiments  of  the  art  of  stock  watering  were  invented. 
Tlie  virtue  of  fictitious  dividends  was  made  clearly  apparent. 
The  value  of  the  stock  of  any  railroad  was  a  question  to  be  de- 
cided, not  by  calculation  of  receipts  and  expenditures,  but  from 
the  quotations  of  the  stock  board,  where  gambling,  and  not  indus- 
try, is  the  recognized  business  of  life. 

With  all  this,  to  be  sure,  the  roads  were  built  and  operated,  and 
this  benefit  the  public  obtained ;  but  there  was  no  unity  of  pur- 
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poae,  and  no  certainty  of  dependence  U 
The  coDBtant  fluctaation  in  the  tariff  of  I 
compelition  or  combination  ruled  the  daj 
of  precision,  and  forced  all  the  iridust 
them  for  transportation  to  become  more 
pation.  The  reckless  and  loose  manner 
appeared  recently  in  tlie  discrepancy  bet 
Morton  Peto  and  the  London,  Chatham, 
Morton  claimed  that  the  railroad  owed  h 
of  pounds,  while  the  railroad  claimed  th 
two  millions  of  pounds.  These  amounts, 
vary  from  the  fact  a  million  or  two  of  pu 
entire  accuracy  is  of  small  value. 

The  result  finally  came.  A  commerci 
and  now  there  is  no  doubt  that  the  entir 
land  ia  bankrupt,  while  the  necessity  t1 
it  has  been  suggested,  take  the  managen 
England  into  its  own  hands,  in  order  t 
what  fragments  of  their  investments  m 
coming  more  and  more  apparent.  The 
has  been  wrought  in  England  among  the 
era  of  the  stock  of  the  railroads,  who  lia< 
entire  means  in  these  companies,  seduc 
confidence  in  the  list  of  directors,  is  frig 
suggests  how  futile  it  is  to  trust  to  the  i 
irresponsible  body  of  directors,  and  ho\ 
of  persons  is  to  manage,  with  even 
gcnce,  so  important  a  branch  of  the  pu 
thg  well-being  of  society  so  greatly  depe 

Lcgiiilation  in  such  matters  is  as  fut 
wind.  Men  are  the  result  of  their  condi 
is  some  new  method  fur  the  organization 
such  important  public  interests  as  the  i 
entirely  new  principles,  tlian  simply  thof 
80  utterly  wortliless  to  secure  stability 
petitive  organization  of  the  railways  in  1 

The  RAiLROjtn  Ststbh  itr  the 

In  the  United  States,  however,  the  ra 

vigor  of  development  as  far  surpassing  i 

»s  the  industrial  activity  of  the  people  ii 
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nations.  The  peculiarities  of  our  social  and  political  organization 
have  also  developed  peculiarities  and  methods  which  arc  entirely 
our  own.  Here,  as  iu  England,  individual  enterprise  and  the  vir- 
tues of  competition  were  trusted  as  competent  to  introduce  the 
railroad,  and  protect  tiie  public  interest. 

When  the  railroad  was  first  introduced  into  the  United  States, 
there  was  not  tlie  knowledge  or  the  experience  in  the  world  to 
thorouglily  comprehend  the  nature  of  the  influence  it  was  destined 
to  have,  or  to  forecast  its  future.  Politics  had  hardly  yet  become 
a  science,  while  the  method  for  the  study  of  social  questions  had 
not  yet  been  arrived  at.  Neither  analysis,  synthesis,  or  com- 
parison, tlie  only  means  by  which  any  positive  conceptions  of  social 
questions,  or  the  requirements  of  social  organization  can  be  ar- 
rived at,  could  be  applied  to  its  consideration.  The  data  for  anal- 
ysis had  yet  to  be  gathered  by  experience ;  syntliesis,  for  the 
same  reason,  was  powerless  to  act,  while  comparison  was  equally 
incompetent  from  the  want  of  materials  to  compare.  Had  we  been 
able  to  foresee  that  this  new  method  of  transportation  was  destined 
to  replace  substantially  all  others  in  use  up  to  the  time  of  its  in- 
troduction, and  that  a  new  era  of  industrial  and  commercial  activ- 
ity would  be  founded  upon  it,  more  different  from  that  it  should 
replace  than  the  social  organization  of  a  pastoral  people  differs 
from  that  of  a  savage  tribe,  who  have  not  yet  learned  to  domesti- 
cate any  animals,  or  use  their  muscular  strength  for  their  own  pur- 
poses, the  importance  of  so  organizing  a  control  of  it  that  it  should 
be  made  the  obedient  agent  of  the  public,  instead  of  the  tyrannical 
master,  would  have  been  clearly  seeji. 

But  so  little  were  the  politics  of  th^t  time  guided  by  a  scientific 
method,  and  so  entirely  were  its  issues  those  of  mere  party,  rarely, 
if  ever,  risirvg  to  the  plane  of  universal  principles,  that,  though  the 
whole  country  was  agitated  upon  the  question  of  internal  improve- 
ments, the  railroad  was  allowed  to  enter  in  and  usurp  the  place  of 
the  roads  then  engaging  public  attention,  without  its  being  sug- 
gested that  it  was  a  method  of  transportation  much  more  worthy 
of  the  study  of  the  people,  since  it  was  much  more  capable  of 
subserving  their  needs. 

This  was  the  first  mistake  made  with  the  railroad.  The  lines 
should  have  been  built  by  the  same  system  as  that  used  with  the 
ordinary  roads  and  turnpikes.  They  should  have  been  considered 
public  property,  and,  as  public  improvements,  have  been  built  and 
operated  in  the  public  interest.     But  it  is  now  too  late  to  bewail 
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concemtn^  what  should  have  been,  nor 
terietic  to  thus  waste  the  time.  The  chii 
obtain  a  clear  idea  of  what  is  the  present 
the  best  method  for  remedyiDg  the  effects 

GoifBiNATioN  va.  CoMPr 
Every  one  who  is  dependent  upon  a  rai! 
of  us  ia  this  condition, — either  actually  fc 
inately  fur  the  transportation  of  the  indu 
consume,  has  an  instance  furnished  him  o 
pectation  that  competition  among  the  var 
duce  cheap  fares.  The  physical  conditi 
prevented  many  attempts  at  cumpetitio 
country  like  Europe,  divided  into  small  bI 
cities  separated  by  short  diBtances,  the 
competing  lines  ;  but  even  in  the  oldest 
country  the  important  cities  are  widely 
requires  so  large  an  expenditure  to  coone 
competing  lines  are  almost  impossible.  ' 
at  the  time  of  the  introduction  of  the 
movement  of  emigration  was  gathering  a 
ognized  in  the  railroad  its  most  powi 
Europe  are  built  to  connect  centres  of 
west  the  railroad  itself  builds  the  cities, 
the  wilderuess,  along  its  iron  track  vil 
spring  into  existence,  and  are  strung  tc 
whole  by  its  lines  of  rails,  as  beads  are  t 
Competition,  in  such  circumstances,  is  i 
after  the  commencement  of  the  railroad  ei 
tion  began,  and  has  finally  produced  the 
tion.  Elsewhere  in  this  work  we  have 
navigation,  how  prompt  its  introducers  w 
vantage  to  themselves  of  combination  ag 
to  create  monopolies  in  their  own  favor, 
prompt  in  attempting  the  same  thing,  am 
conditions  has  uniformly,  so  far,  been  s 
much  to  say,  that  in  the  railroad  history 
lie  has  never,  for  a  period  of  twelve  cons 
gainer  from  railroad  competition. 

There  have  been  quarrels  and  jealonsiei 
directors,  aa  in  tiie  feudal  tjmea  there  wi 
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rival  barons,  who,  from  their  strongholds,  dominating  the  highways 
of  tliat  time,  levied  their  tax  upon  the  public  traffic  passing  that  way. 
But  then,  as  now,  these  jealousies  were  personal,  and  were  always 
promptly  forgotten  when  the  industrious  public  tried  to  take  advan- 
tage of  them  for  its  own  benefit ;  and  the  enemies  combined  in 
friendly  leagues  against  their  common  victims,  and  sought  to  reim- 
burse themselves^  for  their  losses  by  further  exactions. 

It  is,  and  always  has  been,  easier  for  the  few  than»for  the  many 
to  combine.  They  can  the  more  readily  see  the  common  purpose 
which  they  have  in  view,  and  more  promptly  decide  upon  the  best 
means  at  hand  for  attaining  it.  The  feudal  barons  held  their  pos- 
session of  the  roads  for  traffic,  and  dominated  the  industry  of  their 
times  chiefly  by  means  of  this.  They  had  the  single  purpose  of 
maintaining  their  possession  of  this  means  ibr  gaining  wealth. 
But  it  was  a  long  and  a  slow  process  to  combine  the  seemingly 
varied  interests  of  the  industry  of  that  time.  It  required  the  cul- 
ture of  generations  before  the  people  became  aware  of  their  rights 
to  freedom  of  circulation,  and  conscious  of  the  best  methods  for 
obtaining  them.  With  the  increasing  knowledge  gained  by  expe- 
rience, however,  they  came  to  question  the  claims  of  their  heredi- 
tary rulers,  and  to  find  that  the  source  of  their  power  lay  only  in 
their  own  submission  to  their  rule.  The  peasant,  whose  ancestors 
had  paid  without  question  for  generations  the  taxes  imposed  by 
the  lord  for  the  right  of  transit  over  the  road  that  their  labor  had 
constructed,  came  finally  to  question  its  necessity,  and  the  over- 
throw of  feudalism  was  at  hand. 

History  repeats  itself.  With  every  generation  a  new  position  in 
the  march  of  human  progress  towards  the  attainment  of  the  best 
conditions  for  development  of  our  faculties  is  reached,  and  with 
these  new  conditions,  new  social  methods  and  new  forces  are  in- 
troduced into  social  questions;  yet  human  nature  remains  the 
same,  and  the  principles  underlying  the  phenomena  of  social  prog- 
ress are  constant.  It  is  only  their  application  that  varies  from 
age  to  age,  and  the  wisdom  of  a  generation  is  shown  in  the  wise 
application  it  makes  of  the  lessons  learned  from  the  experience  of 
the  past,  to  the  new  combination  of  circumstances  in  which  it 
finds  itself  placed. 

As  far  as  competition  has  existed,  its  effects  have  been  far  from 
desirable  for  industry.  Stability  and  regularity  are  required  for 
all  industrial  interests.  The  ability  to  forecast  the  future,  and 
count  with  certainty  upon  the  conditions,  is  absolutely  necessary 
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in  this  modern  era.  The  farmer  who  raises  a  crop  becomes  dii 
couraged,  if,  when  he  is  ready  to  send  it  to  market,  he  finds  tin 
freights  consume  all  his  profits.  In  the  year  1869,  during  the  greai 
railway  contest  between  the  New  York  Central  and  the  Erie 
freights  between  New  York  and  Chicago  fluctuated  from  five  U 
thirty-seven  dollars  and  sixty  cents  a  ton,  and  between  New  Yorf 
and  St.  Louis  from  seven  to  forty-six  dollars  a  toi^  While  such  i 
condition  of  tjiings  reduces  all  commerce  between  the  chief  cen 
tres  of  trade  to  mere  gambling,  with  the  demoralization  whict 
gambling  necessarily  produces,  the  country  lying  along  the  linec 
suffers  even  more  severely  than  the  centres.  The  following  ex- 
tract from  a  paper,  entitled  Tranaportation  as  a  Science,  read  be- 
fore the  American  Social  Science  Association  in  New  Y'ork,  in 
October,  1869,  by  Jx)seph  D.  Potts,  the  president  of  the  Empire 
Transportation  Company,  shows  conclusively  the  effects  of  railroad 
I  competition  upon  the  local  trade  :  — 

"  Usually  competing  lines,  while  they  seek  the  same  large  cen- 
tres of  commerce,  reach  them  through  different  districts.  This 
confines  their  competition  to  the  trade  of  such  centres,  while  the 
traffic  of  the  country  peculiar  to  each  line  is  not  only  uncompeted 
for,  but  subject  to  an  extra  and  often  oppressive  tax,  whereby  to 
restore  the  revenue  depletions  each  road  suffers  in  its  violeot 
'^l  struggles  with  the  others  for  jointly  accessible   business.     The 

ability  to  unjustly  burden  uncompetitive  or  local  trade,  supplies 
transporters  with  strength  to  wage  prolonged  contests  for  other 
tonnage  at  less  than  cost  of  transport ;  and  this  wretched  warfare, 
indirectly  ruinous  to  the  local  business  it  overtaxes,  is  of  little 
real  benefit  to  the  property  battled,  for  as,  sooner  or  later,  trace 
I  is  declared,  and  if  the  truce  becomes  a  permanent  peace,  compeii- 

;•  tioD  ceases  ;  while,  if  but  a  temporary  measure,  it  is  presently 

broken,  but  only  to  be  renewed  ;  then  renewed  only  to  be  broken ; 
while  the  tax  on  trade  fluctuates  with  the  shattering  or  mainle^ 
nance  of  covenants,  until  commerce  is  harassed,  and  dazed,  and 
partially  prostrated  by  its  wild,  illogical,  and  ruinous  charges/' 

Consolidation  and  Monopoly. 

To  those  who  are  interested  in  the  democratic  revolution  of  so- 
ciety, the  history  of  railroad  consolidation  and  monopoly  is  full  of 
interest.  The  promptness  with  which  this  new  agent  of  sociil 
activity  has  been  seized  by  a  certain  class  of  men,  and  organised 
by  them  into  a  power  more  potent  for  their  owa  domination  thift 
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royalfy  has  ever  been,  except  in  a  few  cases,  «hou1d  well  excite 
the  fears  of  those  who  have  no  method  to  pursue  in  the  study  of 
the  social  destiny  of  mankind. 

Here  in  the  United  States  the  political  equality  of  our  relations 
has  offered,  in  the  railroad,  a  field  for  the  exercise  of  that  kind  of 
power  which  has  a  peculiar  charm  to  men  who  have  been  bred  in 
a  commercial  era  and  in  a  republican  government.  Great  physi- 
cal strength,  personal  daring,  and  the  excitement  of  war  were  the 
objects  desired  and  sought  for  by  the  rulers  of  feudal  times.  In 
an  aristocratically  constituted  society,  high  social  rank,  with  the 
social  and  political  power  it  brings,  arc  the  objects  men  of  this 
kind  seek  to  gain.  But  in  a  democracy,  and  in  a  commercial  age, 
the  peculiar  power  which  the  control  of  capital  gives,  the  influence 
which  the  management  of  a  gigantic  and  well-organized  industrial 
enterpnse  affords  to  its  directors,  form  at  once  the  incentives  and 
the  rewards  for  a  life  spent  in  labor  and  scheming.  The  excite- 
ments of  the  stock  exchange,  the  contests  of  specululion,  the  vic- 
tories of  finance,  the  applause,  the  envy,  and  the  deferential  ad- 
miration of  their  fellows,  are  the  ambitions  which  excite  to  action 
a  c]ass  of  men  who,  in  other  ages,  in  other  social  conditions,  would 
have  gone  on  a  crusade  to  the  Holy  Land,  would  have  risked  their 
fortunes  and  their  lives  in  a  political  intngue,  or  have  devoted  all 
their  energies  to  the  organization  of  some  vast  scheme  for  the 
mental,  spiritual,  or  political  enthralment  of  their  contemporaries. 

The  history  of  the  railroad  in  the  United  States  affords  numer^ 
ous  instance  of  the  truth  of  this.  The  railway  monopoly  of  New 
Jersey  has  for  years  held  the  political  and  financial  control  of  that 
state,  and  levied  an  onerous  tax  upon  all  travel  between  the  east  and 
south.  There  is  no  question  that  the  monopoly  of  the  Camden 
and  Amboj  Railroad  has  cost  the  state  yearly  more  than  the  entire 
capital  stock  of  that  railroad  in  retarding  its  agricultural,  indus- 
trial, and  educational  advance.  As  long  ago  as  1848  Mr.  Henry 
C.  Carey  showed  this  most  conclusively  in  a  series  of  letters,  in 
which,  from  careful  statistical  studies,  he  proved  this  fact.  And 
yet,  though  this  railroad  paid  for  its  monopoly  only  about  one  half 
of  the  taxation  of  the  state,  amounting,  in  1870,  to  about  three 
hundred  thousand  dollars,  yet  the  inhabitants  of  the  state  have 
yearly  submitted  to  this  penny  wise  and  pound  foolish  policy. 

Nor  is  New  Jersey  alone  in  her  railroad  subjection.  In  Penn- 
sylvania the  combined  monopolies  of  the  mining  and  railroad  inter- 
ests not  only  control  the  legislative  action  of  the  state,  but  form 
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the  chief  influence  which  has  so  moulded  the  national  administr 
tion  as  to  lay  a  heavy  duty  upon  every  pound  of  iron  and  co 
consumed  in  the  country.  It  would  be  almost  impossible  to  esl 
mate  the  yearly  cost  to  the  people  of  the  United  States  of  the  ti 
thus  levied  upon  them  for  the  benefit  of  these  monopolies. 

Maryland,  Massachusetts,  and  various  other  states,  east  an 
west,  find  themselves  to-day  seemingly  powerless  in  the  g^rasp  o 
railroad  corporations  their  charters  have  called  into  being.  Wil 
the  growth  of  the  principle  of  consolidation  the  evil  is  incres8iD| 
and  the  domination  of  the  railroad  is  becoming  national  in  its  e: 
tent.  Already  the  railway  has  stretched  across  the  continent»  an 
the  dircctest  path  for  the  trade  between  the  East  and  Europe  lie 
through  the  United  States.  The  history  of  the  strug^e  betwee 
rival  corporations  to  obtain  the  control  of  this  trade  would  occnp 
us  too  long  here,  and  is  so  recent  that  it  needs  be  only  mentioned 

Government  Land  Grants. 

Though  the  railways  in  the  United  States  theoretically  dcpem 
upon  private  enterprise  for  their  introduction,  yet  many  of  thei 
have  been  aided  with  grants  from  the  various  states,  either  0 
money  or  credit.  With  the  building  of  the  Illinois  Central,  a  com 
moncemcnt  was  made  in  the  system  of  land  grants,  which  ha 
reached  such  gigantic  proportions  as  to  excite  alarm. 

In  this  way  millions  and  millions  of  acres  have  passed  imderth 
control  of  the  railroads,  who  thus  are  not  only  the  holders  of  th 
means  of  communication,  but  of  the  land  itself.  The  opentioo 
as  first  presented  by  the  railroad,  had  a  certain  air  of  being  i 
legitimate  business  transaction.  The  land  was  wild,  and  the  nil 
road  proposed,  by  the  building  of  its  line,  to  bring  it  into  the  mu 
kct  for  settlement,  and  therefore  proposed  that  the  g^Temmem 
should  give  away  a  title  to  tho  alternate  sections  along  the  line  01 
condition  that  the  road  should  be  built,  and  that  the  increases 
value  of  the  remainder  caused  by  the  road  would  reimburse  thi 
government  for  that  it  gave  away.  In  this  view  of  the  case  sodi 
grants  are  in  principle  simply  a  commission  paid  an  agent  for  mak- 
ing  a  sale. 

That  upon  even  this  view  of  the  case,  the  commission  paid  wai 
too  high,  is  shown  from  the  enormous  increase  of  the  businoBS,  and 
the  eagerness  with  which  railroads  are  projected,  chiefly  for  the 
purpose  of  thus  getting  possession  of  the  land.  During  the  con- 
gressional session  of  1869  and  1870,  schemes  of  projected 
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were  presented  to  Congress,  iuking  for  appropriations  of  over  two 
hundred  millions  of  acres. 

But  to  take  a  broader  view  of  the  subject.  All  history  teaches 
that  the  possession  of  the  land  secures  the  control  of  the  legisla- 
tion, nor  can  the  democratic  character  of  our  institutions  make  the 
United  States  an  exception  to  this  rule.  The  chief  chance  for  the 
continuance  of  our  republican  government  lies  in  the  fact  that 
ninety-nine  hundredths  of  our  population  are  landowners.  The 
west  has  heretofore  offered  abundant  opportunities  for  thosid  who 
could  not  hope  elsewhere  to  obtain  possession  of  the  land  they 
lived  on  to  gratify  this  desire  ;  so  that  there  has  been  iii  this  coun- 
try no  possibility  of  there  being  a  body  of  landholders  as  a  distinct 
class  from  the  rest  of  the  population,  and  who,  thus  easily  united 
by  their  mutual  interest,  should  control  the  legislation  to  suit  their 
own  purposes,  regardless  of  the  welfare  of  the  community.  When, 
therefore,  the  railroads  of  the  west,  in  addition  to  controlling  the 
means  of  transportation,  come  to  own  a  sufScient  proportion  of 
the  land  itself  to  control  the  legislation, — and  this  is  threatening  as 
no  very  remote  probability,  — the  danger  of  our  republican  institu- 
tions becomes  immediate  and  serious.  The  despotism  of  feudalism 
depended  for  its  support  upon  the  sword  ;  but  in  the  modem  con- 
dition of  society,  legislation,  financial  methods,  and  the  control  of 
these  are  more  efficient  aids  of  despotism  than  the  sword  has  ever 
been,  since  these  influences  are  more  subtle  and  more  crushiHg 
than  the  sword. 

Railroad  Finakcierino. 

With  the  vast  expenditures  of  money  required  for  the  construc- 
tion of  the  railroads,  new  financial  methods  became  necessary,  and 
in  no  department  of  industrial  activity  has  greater  ingenuity  and 
fertility  of  invention  been  displayed  than  that  developed  by  the 
railway  financiers.  The  original  subscriptions  to  the  stock  have 
only  in  rare  instances  been  sufficient  to  construct  the  road,  and  the 
deficiency  has  been  supplemented  with  bonds  of  every  conceivable 
kind  and  description.  In  the  press  of  the  claims  thus  created,  the 
original  stockholders  have  generally  found  their  investment  a  per- 
petual one,  without  interest ;  but  the  roads  have  somehow  been 
built,  and  this  practical  benefit  secured  to  the  public,  even  though 
it  may  have  been  at  the  cost  of  loss  to  individuals. 

With  the  era  of  consolidation  has  arisen  the  practice  of  stock- 
watering.  The  mysteries  of  this  system  of  financial  engineering 
are  almost  too  complicated  and  marvellous  to  be  within  the  com- 
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prehension  of  any  but  those  who  are  practically  within  the  mag 
"  ring ''  which  performs  its  wonders.  Many  of  the  roads  whi< 
have  bc'cn  thus  consolidated  have  never  paid  any  dividends,  and 
the  ordinary  judgment  of  industrial  operations  would  be  classed ; 
commercial  lUilures  ;  but  subjected  to  this  process  they  have  b 
come  instinct  with  financiid  life  and  activity,  if  we  may  judge  fro 
the  wealth  which  the  directors  display. 

The  history  of  the  various  companies  which  have  been  consol 
dated  into  the  Pittsburg,  Fort  Wayne,  and  Chicago  Railroad,  wi 
I'  give  an  idea  of  the  methods  pursued  in  stock-watering.     The  pn 

''  {|  cess  of  watering  was  early  commenced  by  this  road  as  a  metho 

of  raising  money  at  an  enormous  discount.     The  transaction  wa 

simply  selling  a  certificate  of  a  certain  amount  of  stock  for  mac 

less  than  it  represented  on  its  face,  and  has  been  tlius  described 

I  "  The  stock  subscriptions,  which  were  paid  in  cash  into  the  treai 

ury  of  the  company,  were  very  small,  amounting  perhaps  in  all  t 
less  than  three  per  cent,  on  tlie  final  cost  of  building  and  equippin] 
the  road.  The  stock  subscriptions  were  paid  for  mostly  in  uncal 
tivated  lands,  farms,  town  lots,  and  labor  upon  the  road."  "  Of  th 
eighteen  million  six  hundred  and  sixty-three  thousand  eight  ban 
dred  and  seventy-six  dollars,  now  representing  tlie  cost  of  the  roa< 
and  equipment,  etc.,  the  shareholders  contributed  in  cash  onlj 
about  ten  per  cent.,  or  less  than  two  million  dollars ;  and  tbei 
contributions  in  cash,  bonds,  notes,  lands,  and  personal  property 
labor,  etc.,  amounted  to  something  less  than  four  million  dollars, oi 
rather  more  than  twenty  per  cent,  of  the  present  cost  of  the  work 
The  difierence  between  this  sum  and  the  capital  stock,  as  non 
shown  by  the  books  of  the  company,  is  made  up  of  dividends 
which  were  paid  in  slock  ;  interest  on  stock,  paid  in  stock  ;  premi- 
um on  stock,  allowed  to  stockholders  at  the  time  of  consolidation, 
which  was  paid  in  stock ;  and  a  balance  of  stock  still  held  by  tk 
trustees." 

In  1866  the  Fort  Wayne  Railroad  commenced  to  pay  dividends, 
and  in  1870  the  stock  capital  stood  at  eleven  million  five  hundred 
thousand  dollars,  with  a  debt  of  thirteen  million  six  hundred  thoa- 
sand  dollars,  being  some  one  million  one  hundred  and  fifty  thousand 
dollars  more  than  the  cost  on  the  books.  This  year  a  lease  of  the  en- 
tire property  was  made  by  the  Pennsylvania  Railroad  Company,  and 
the  stockholders  had  their  option  between  dividends  of  twelve  per 
cent,  on  the  stock  then  in  existence,  or  seven  per  cent,  on  a  pro- 
portionately increased  amount.     They  chose  the  latter,  and  tho 
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eleven  million  five  hundred  thousand  dollars  became  nineteen  mil- 
lion seven  hundred  and  fourteen  thousand  dollars,  and  the  road, 
which  was  claimed  to  have  cost  twenty-four  million  dollars,  was 
represented  by  a  capital  of  thirtj'-three  million  four  hundred  thou- 
sand dollars,  bearing  seven  per  cent  interest. 

This  single  transaction,  among  the  innumerable  ones  which  have 
taken  place  among  the  raih'oads  which  have  passed  through  tlie 
process  of  consolidation,  sufficiently  represents  the  nature  of  stock- 
watering.  When  it  is  remembered  that  by  similar  transactions  the 
fictitious  capital  in  the  country  has  been  increased  by  hundi*eds  of 
millions  of  dollars,  and  that  the  interest  upon  this  is  a  direct  charge 
upon  the  industry  of  the  country,  the  subject  is  seen  to  be  one  of 
very  seiious  interest,  and  one  which  must  press  in  the  immediate 
future  for  settlement. 

The  Future  of  the  Railroad. 

From  what  has  been  already  said,  it  is  evident  that  the  proper 
organization  of  our  railroad  system  is  one  of  the  most  important 
subjects  now  pressing  for  solution.  In  the  legislature  of  Massa- 
chusetts this  subject  has  occupied  attention  during  three  or  four 
sessions,  and  it  has  been  proposed  by  the  Board  of  Railroad  Com- 
missioners, in  their  report  for  1871,  that  an  attempt  should  be 
made  by  the  state  to  introduce  the  Belgian  system. 

In  Illinois,  by  the  constitution  of  1870,  accepted  by  that  state, 
provisions  have  been  introduced  forbidding  the  creation  of  any 
corporations  by  special  laws ;  forbidding  consolidations ;  providing 
that  railways  shall  hereafter  be  considered  "  public  highways,  and 
shall  be  free  to  all  persons  for  the  transportation  of  their  property 
thereon,  under  such  regulations  as  may  be  prescribed  by  law. 
And  the  General  Assembly  shall,  from  time  to  time,  pass  laws 
establishing  reasonable  maximum  rates  of  charges ;  "  that  all  fic- 
titious increase  of  tlic  capital  stock  or  indebtedness  shall  be  void  ; 
and  that  extortion  in  the  rates  shall  be  prevented,  if  necessary,  by 
forfeiture  of  the  property  and  franchises  of  the  roads  guilty  of  it. 

Whether  legislation  of  this  kind  is  competent  to  deal  with  the 
abuses  of  the  railroad  system  remains  yet  to  be  seen.  At  least, 
however,  it  is  a  cheering  sign  that  the  public  interest  is  becoming 
roused  upon  this  subject. 

Another  plan  proposed,  by  which  the  railroads  shall  be  operated 
in  the  public  interest,  was  offered  to  the  Common  Council  of  Bos- 
ton, Mass.,  by  the  Hon.  Josiah  Quincy,  and  is  well  worth,  the  at- 
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1  tentioQ  of  the  public.     The  possible  cheapness  of  railroad  tran 

,  i  portation  is  a  subject  but  very  little  understood  by  people  ge 

erally.  A  similar  remark  might  be  made  in  regard  to  moi 
articles  of  manufacture  as  well,  especially  when  controlled  b 
monopolists.  Cooperation  reduces  cost  wonderfully  ;  and  absolot 
*  monopoly  is  a  pet  of  condensed  **  cooperation  "  in  its  result 
They  see  in  the  railroad  only  a  great  industrial  undertaking 
requiring  so  large  a  capital  for  its  construction   and  working  e] 

!  penses  as  to  be  beyond  their  individual  resources.      There  ai 

secrets  in  every  business  ;  and  the  railroad  managers,  understanc 
ing  this  fact,  are  very  chary  of  giving  such  statements  of  tbei 
expenditures  and  receipts  as  shall  be  clearly  and  easily  understood 

I '.  With  the  advent  of  stock-watering  the  subject  is  still  further  com 

plicated.  In  consequence,  therefore,  it  is  almost  impossible,  froo 
the  confused  and  garbled  financial  statements  put  forth  by  thevarioui 
railroad  corporations,  to  get  a  clear  understanding  of  what  is  reallj 

;  the  cost  of  the  transportation  of  a  ton  of  freight  any  certain  distance 

Fortunately,  though,  we  have  this  information  prepared  for  os  ii 
a  report  of  the  Board  of  Trade,  in  London,  England,  for  1863 
This  report  was  made  up  from  the  returns  handed  in  to  the  Britist 
Parliament  from  all  the  railroads  in  that  kingdom,  and  can  conse 
quently  be  relied  upon  for  its  truthfulness  and  accuracy.  Fron 
the  remarks  of  Mr.  Quincy,  before  the  Common  Council  of  Boston 
we  give  the  following  extracts  :  — 

"  The  following  estimates  of  the  English  Board  of  Trade  art 
made  upon  the  principle  that  the  ordinary  current  expenses  of  tin 
establishment  are  paid,  the  railway  kept  in  a  state  of  efficient  re 
pair  by  the  substitution  of  new  rails  and  sleepers  for  old  ones,  and 
all  other  work  of  a  similar  kind  which  may  be  necessary,  such  af 
keeping  the  rolling  stock,  engines,  wagons,  carriages,  and  tracki 
in  order,  replacing  them  by  new  ones  when  necessary.     All  thii 

,  outlay  is  comprised  in  working  expenses.     The  average  expendi 

ture  per  train  per  mile,  taking  all  the  railways  in  the  United  King 
dom,  has,  according  to  tlie  reports  of  the  Board  of  Trade  for  the 
year  1863,  been  two  shillings  and  seven  pence  (sixty-two  cents) 
But  it  is  necessary  to  note  the  different  items  which  go  to  form  the 
whole,  and  this  we  are  able  to  do  from  the  data  furnished  by  the 
companies,  and  reproduced  by  the  Board  of  Trade. 

"  It  is  to  be  observed  that  this  average  expenditure  per  train 
per  mile  includes  goods,  coal  and  other  mineral  trains,  conveying 
two  or  three  hundred  tons  each,  as  well  as  passengers. 
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"  AvERAOB  Cost  op  Convbyino  a.Tbaik  a  Mile. 

«.  d,  cents. 

Maintenance  of  w«y  fMid  works 0  6i  II 

Locomotive  power 0  9  18 

Repairs,  and  renewal  of  carriages  and  wagons 0  2}      6 

General  traffic  charges 0  9  IS 

Rates  and  taxes  Hd»,  goTemment  duty  Id 0  2^      5 

CoropensatioQ  for  personal  injury  and  loss  of  goods  .   .   .  0  Oi      1 

Legal  and  parliamentary  expenses 0  0^      1 

Miscellaneous  working  expenses  not  included  in  the  above  0  2        4 

2    7or68 

'*  The  first  three  items,  amountiDg  to  one  shilling  four  and  three 
fourths  pence,  or  thirty-three  cents,  are  direct.  They  are  the  actaal 
expenses  incurred  in  the  conveyance  of  each  train.  The  others, 
amounting  to  one  shilling  two  and  one  fourth  pence,  or  twenty- 
nine  cents,  embrace  the  general  expenditure  of  the  establishments, 
which  must  be  paid  whether  the  train  runs  or  not. 

*'  Let  us  assume  for  a  moment  that  the  average  prices  per  train 
in  England  are  applicable  to  this  country,  —  and  it  is  for  those  op- 
posed to  the  project  to  show  how  they  differ,  —  and  see  what  the 
result  would  be. 

"  So  much  for  English  experience.  The  presidents  of  railroads 
in  America  seem  to  find  it  as  difficult  as  the  managers  in  England 
to  ascertain  the  expense  per  mile  per  ton.  And,  as  we  are  in- 
formed by  one  of  them,  that  they  never  divide  expenses,  except  in 
their  '  report  to  the  legislature,  which  is  made  up  arbitrarily  the 
best  way  we  can,'  no  satisfactory  result  can  be  obtained  from  them. 

''  I  cannot  conclude  without  a  further  quotation  firom  Mr.  Gait; 
be  says,  '  The  policy  hitherto  acted  upon  by  railway  directors, 
and  considering  them  as  traders,  —  not  an  unfair  on6,  —  has  been 
to  keep  the  public  in  complete  ignorance  of  the  internal  working 
of  our  railway  system,  so  far  as  regards  the  eztretnely  low  rate  at 
which  passengers  and  goods  can  be  conveyed  on  railways.  When 
the  public  come  to  know  that  a  passenger  can  be  conveyed  one  hun- 
dred miles  for  twopence  half  penny,  or  five  cents,  for  which  he  is 
charged  eight  shillings  and  fourpence,  or  two  dollars,  and  that  a 
ton  of  coal  can  be  brought  from  the  North  of  England  for  about  a 
shilling  (twenty-eight  cents),  the  cost  being  there  six  or  seven 
shillings,  and  the  price  in  London  four  or  five  times  that  sum,  it 
requires  no  prophet  to  foretell  that  the  days  of  railway  monopoly 
in  private  hands  will,  in  this  country  (England),  soon  be  num- 
bered.' " 
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If  these  facts  become  generally  iui 
that,  in  the  United  States,  the  people  i 
control  of  the  railroads  shall  be  taken 
whose  interests  are  adverse  to  the  pub 
the  transportation  shall  be  managed,  in  1 
people,  for  the  people."  With  the  cb 
tion  necessary  in  building  the  narrow  { 
spoken  of  elsewhere  in  this  volume, 
would  be  even  less  than  the  figures  girt 

In  the  limits  of  an  article  like  the  p: 
possible  to  enter  fiilly  into  all  the  histor 
tlie  railway  ;  and  the  object  with  which 
therefore,  to  furnish  suggestions  of  thi 
system  in  the  United  States,  and  of  tl 
gaining  from  its  experience,  by  whicl 
tlu'eatens  to  rule  the  indnstry  of  the  < 
into  its  obedient  servant.  To  bring  sbc 
summation,  it  is  only  necessary  that  tb< 
and  wisely  order  it. 


ROLLED   SHEET  BRASS. 
;  coNSTiTnEiTTa  or  BBxas. — thk  dhb  of  bbam   ik  AiraiQtmT.  —  ici- 
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Brass  la  an  alloy  of  copper  and  zinc,  in  proportionB  commonly 
of  about  two  of  the  former  to  one  of  the  latter.  It  has  been  long 
known  to  the  world  and  highly  prized  for  ita  ductility,  tenacity, 
beautiful  color,  and  other  desirable  qualities.  Among  the  ancients 
its  market  value  was  nearly  equal  to  that  of  silver.  The  ancients 
supposed  it  to  be  not  an  alloy,  but  a  pure  metal.  It  first  became 
known  to  them  through  the  somewhat  singular  discovery  of  a  mine 
containing  both  copper  ore  and  that  ore  of  zinc  known  as  lapu  calih 
minaris,  or  calamine  stone.  On  fusing  these  ores  the  product  was 
found  to  be,  unlike  other  copper,  of  a  yellow  color,  and  they  called 
it  "yellow  copper,"  a  name  still  given  to  it  by  the  French. 

In  the  course  of  time  it  was  found  that  the  cause  of  the  yellow 
hue  was  the  calamine ;  and  calamine,  being  found  in  other  localities, 
\raB  accordingly  used  to  mako  brass,  although  the  fact  that  cala< 
mine  was  itself  metallic  was  unsuspected.  It  was  thought  to  be 
simply  a  stone  with  a  wonderful  property  of  turning  copper  into 
a  metal  resembling  gold,  and  the  philosophers  of  that  day,  think- 
ing that  if  they  could  only  hit  upon  the  right  stone,  they  could  turn 
copper  into  real  gold,  searched  vainly  during  all  their  lives  for  the 
"  philosopher's  stone,"  which  was  to  effect  the  wonderful  trans* 
formation. 

Pliny  speaks  of  the  use  of  brass  soon  after  the  foundation  of 
Rome,  and  states  that  the  workers  in  it  were  formed  by  Numa, 
the  successor  of  Romoloa,  into  a  kind  of  guild,  or  community. 
(1015) 
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written  by  John  Houghton,  F.  R.  S.,  published  in  1697,  and  enti- 
tled Husbandry  and  Trade  Improved,  In  this  work  the  author 
describes  some  of  the  new  processes  introduced  during  his  time  in 
the  working  of  iron,  and  mentions  rolling  and  slitting  mills  as  a 
new  invention.  At  Middleboro',  in  Massachusetts,  where  iron 
works  were  established  very  early  for  the  purpose  of  working  tlie 
bog  iron  ore  gathered  in  the  sedimentary  deposits  of  the  numerous 
small  ponds  common  in  that  vicinity,  the  first  rolling  and  slitting 
mill  in  New  England,  and  probably  in  the  United  States,  was 
erected,  though  the  precise  date  of  its  erection  is  not  given. 

In  1*750  a  report  was  presented  to  the  British  Parliament  upon 
the  condition  of  the  iron  trade,  and  the  state  of  its  manufacture  in 
America.  From  this  it  appeared  that  at  this  date  there  were 
two  rolling  and  slitting  mills  in  operation  in  Middleboro',  one  in 
Hanover,  and  another  in  Milton,  these  three  towns  being  in  the 
colony  of  Massachusetts.  These  mills  were  chiefly  used  in  rolling 
nail  rods,  from  which  spikes  and  nails  were  made  by  hand.  This 
report  was  made  the  basis  for  an  act  of  Parliament  for  encouraging 
the  importation  from  America  into  England  of  pig  and  bar  iron, 
and  prohibiting  the  erection  of  any  slitting  or  rolling  mills,  plating 
forges,  or  steel  furnaces.  This  was  one  of  the  instances  of  the 
ignorant  policy  with  which  the  "mother  country"  sought  to  re- 
press the  development  of  the  colonies,  and  the  accumulated  force 
of  which  finally  led  to  the  rupture  which  secured  the  independence 
of  this  country.  Like  most  unwise  legislation  of  this  kind,  its 
efiect  was  rather  to  stimulate  than  repress  the  introduction  of 
such  enterprises,  and  with  the  advent  of  the  revolution,  rolling 
and  slitting  mills  became  quite  common  throughout  the  colonies, 
and  to-day  the  rolling  mills  of  the  United  States  will  compare  in 
efficiency  with  those  of  any  other  country. 

The  city  of  Waterbury,  Conn.,  is  the  chief  seat  of  the  brass-making, 
industry  in  the  United  States,  where  it  now  employs  thousands  of 
hands  and  millions  of  capital.  The  first  brass  rolling  was  begun 
about  the  year  1802,  in  Waterbury,  by  the  firm  of  Abel  Porter 
Sl  Go.,  who  were  makers  of  gilt  buttons,  and  rolled  the  brass  for 
their  own  use.  They  had  their  ingots  of  brass  partially  rolled  at 
an  iron  rolling-mill  at  Bradleyville,  near  Litchfield,  and  then  fin- 
ished the  rolling  themselves,  on  rolls  measuring  only  two  inches 
across  the  face,  driven  by  horse  power.  In  1806  they  sold  out  to 
Frederick  Leavenworth,  David  Hayden,  and  J.  M.  L.  Scovill,  who, 
under  the  name  of  Leavenworth,  Hayden  &  Scovill,  continued  the 
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business  until  the  year  1827,  when  the  first  two  partnere  foM  their 
interest  to  William  H.  Scovill,  and  the  name  of  the  firm  became 
J.  M.  L.  &  W,  H.  ScovilL  Soon  afterwards  their  fitetorj  was 
burned,  but  was  soon  rebuilt,  and  the  business  continaed  under  that 
name  until  1850,  when  the  Messrs.  Scovill,  with  other  gentleroeo, 
organized  a  joint-stock  corporation  under  the  name  of  the  Soovfll 
Manufacturing  Company,  with  a  capital  of  three  hundred  tfaoostDd 
dollars,  which  has  since  been  largely  increased. 

Their  business  has  continued  to  grow  steadily  ever  since  its  be> 
ginning,  and  many  new  branches  of  manufacture  have  been  added. 
Besides  sheet  brass,  and  German  silver  in  all  its  varietieBy  they  also 
make  gilt  and  covered  buttons,  brass  hinges,  coal-oil  burners  aod 
lamps,  brass  thimbles,  and  a  variety  of  other  small  articles  of 
brass.  They  also  make  sheet  metal  plated  with  gold,  silver,  or 
platinum,  which  is  used  extensively  for  the  manufacture  of  coach 
lamps,  carriage  and  harness  trimmings,  etc. 

Their  werks  at  Waterbury  are  very  largo,  the  buildings  ex- 
tending in  one  line  nearly  a  thousand  feet,  bein^  for  the  most 
part  three  stories  in  height,  and  all  built  of  brick.  They  have  fine 
water  power  with  a  fall  of  thirtynsix  feet,  operating  one  large  ove^ 
shot  wheel  and  two  turbines.  In  addition  to  these  they  have  an 
engine  of  one  hundred  horse  power. 

Besides  their  works  in  Waterbury,  they  have  a  Iarg«  ftciory  is 
New  Haven,  where  they  make  brass  clocks  and  photog^ph  cases 
and  trimmings,  and  one  in  New  York  for  photograpbio  appanlaSi 
such  as  cameras,  etc.  They  have  depots  for  sales  in  Fedeiai 
Street,  Boston,  and  in  Beekman  Street,  New  York,  where  tiNgr 
sell  articles  of  their  own  manufacture,  and  also,  at  the  latter  place, 
deal  in  photographic  materials,  many  of  which  they  manufiu^tore, 
although  the  metallic  plates,  once  largely  used,  are  now  superseded 
by  other  substances.  They  are  the  largest  dealers  in  the  country 
in  photographic  materials. 

In  all  their  various  departments,  they  have  in  their  employ 
many  men  of  life-long  experience  in  the  business,  who  entered 
their  service  as  boys  thirty  or  forty,  and  in  some  cases  nearly  fifty, 
years  ago ;  and  this,  in  so  difficult  a  business  as  brass-making  and 
brass-working,  is  a  consideration  of  greates*  importance. 

The  process  of  manufacture  may  be  thus  described  :  After  weigh- 
ing out  the  proportions  of  the  metals,  they  are  melted  in  crucibles, 
holding  one  hundred  or  more  pounds,  in  the  fbmace.  Thp  floW 
metal  is  then  poured  into  cast-iron  moulds,  made  of  the  finest  quat 
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ity  of  iron,  and  thus  the  brass  ingots  are  formed.  The  moulds 
for  some  castings  are  covered  with  the  best  sperm  oil.  If  prop- 
erly managed,  a  crucible  will  last  through  thirty  or  forty  melt- 
ings of  brass ;  for  German  silver  they  will  last  for  about  twenty 
or  thirty  times  casting.  These  crucibles  are  made  of  plumbago. 
The  verj  best  quality  of  Lehigh  coal  is  used  for  molting  brass, 
no  other  coal  doing  as  well.  The  ingots  are  from  six  to  fourteen 
inches  wide,  and  from  one  to  five  feet  long.  Tliey  are  usually  one 
inch  thick,  and  weigh  about  one  pound  to  three  cubic  inches. 

The  casters  of  the  Scovill  Manufacturing  Company  have  been 
in  the  business  for  periods  varjring  from  twenty-five  to  thirty 
years,  and  the  skill  required  in  this  department  insures  a  good 
caster  a  position  for  a  lifetime.  Skill,  uBcfulness,  and  energy  are 
absolute  requisites  to  make  a  good  caster.  A  certain  hea^,  which 
is  tested  by  the  eye,  but  cannot  be  measured  by  the  thermometer, 
indicates  when  the  metal  is  ready  to  "turn  off"  for  casting. 
The  wages  of  a  good  caster  range  from  one  hundred  to  two 
hundred  dollars  a  month. 

These  slabs,  or  ingots,  as  they  are  generally  called,  are  then 
trimmed  by  cutting  off  with  a  huge  pair  of  shears  weighing  sev- 
eral tons  the  geaia  (pronounced  gets),  or  rough  portions  formed  in 
casting  by  the  mouth  of  the  mould. 

The  bars  are  then  passed  to  the  rolls,  which  are  of  chilled  iroui 
twenty  inches  in  diameter  and  three  feet  long,  and  are  reduced  by 
degrees  to  the  required  thickness.  All  brass  is  rolled  cold.  It 
can  only  be  reduced  a  little  in  thickness  at  one  rolling.  After  pass- 
ing through  the  rolls  once  it  becomes  hard  and  brittle,  and  before  it 
can  be  reduced  further  must  be  annealed.  The  annealing  is  done 
in  furnaces  called  muffles,  which  are  shaped  somewhat  like  ovens, 
15X30  feet  in  width  and  length.  Each  time  after  annealing,  the 
metal  has  to  be  cleared  of  the  smoke  and  oxide  consequent  upon 
its  exposure  to  the  fire,  and  this  is  done  by  immersing  it  for  a  time 
in  a  bath  of  sulphuric  acid. 

At  different  stages  in  the  rolling  the  surface  of  the  metal  is 
carefully  scraped  with  steel  scrapers,  —  or,  as  they  are  technically 
called,  scratchers,  —  in  order  to  remove  all  dirt,  and  disclose  any 
flaws  that  may  exist.  If  flaws  are  found  too  deep  to  be  re- 
moved by  the  scratchers,  the  bar  of  metal  is  rejected  and  sent  to 
the  casters  to  be  re-melted.  The  temper  of  brass  depends  mainly 
on  the  manner  of  rolling;  the  color,  ductility,  etc.,  upon  the  pro- 
portions of  its  ingredients.     Lead,  tin,  and  antimony  are  some- 
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times  added  in  small  quantities  to  produce  braes  of  a  quality 
suited  to  peculiar  work.  A  machine  operating  a  knife,  or  scratch- 
er,  by  a  cam  motion,  is  used  for  the  scraping.  The  plate,  placed 
upon  a  movable  bed,  under  the  control  of  the  workman,  is  passed 
under  the  knife.  This  is  a  new  device  in  the  operation  of  this 
part  of  the  process. 

The  process  of  rolling  affects  the  "temper''  of  the  sheet  up  to 
the  point  where  it  begins  to  decompose  the  particles,  or  cause 
them  to  spread.  The  more  the  brass  is  rolled,  the  harder  it  be- 
comes. The  superintendent  of  the  rolling  process  must  know  the 
composition  of  the  material,  and  the  temper  which  is  required  in 
order  to  perform  the  work  as  desired,  and  consequently  needs  great 
experience  in  order  to  be  competent  in  his  oflSce.  The  "  rollers" 
in  this  establishment  are  "  life-long "  fixtures  in  their  positions, 
some  of  them  having  held  them  twenty-five  years  or  more. 

Tlic  cinders  and  waste  of  the  fires  are  all  put  into  a  heavy 
crusher  and  reduced  to  a  powder.  The  coarser  particles  of  metal 
are  then  extracted  by  a  sieve,  by  washing  in  troughs  with  a  stream 
of  running  water.  The  finer  ores  are  extracted  by  other  pro- 
cesses. Thousands  of  dollars'  worth  of  metal  are  thus  saved 
annually,  which  was  formerly  thrown  away.  The  scrapings  of 
the  ingots  and  the  scraps  of  the  sheets  from  which  ai'ticles  have 
been  cat,  are,  before  being  re-melted,  pressed  together  under  an 
hydraulic  press,  which  forces  them  into  an  almost  solid  lump, 
in  order  to  prevent  oxidation  during  the  process  of  fusion.  The 
greatest  pains  are  taken  in  mixing,  annealing,  and  rolling,  in  order 
to  suit  the  requirements  of  the  special  purposes  to  which  the 
brass  is  to  be  applied. 

German  silver,  which  is  an  alloy  of  copper,  zinc,  and  nickel,  is  cast 
and  rolled  in  the  same  manner  as  sheet  brass,  but  is  a  more  difiBcult 
metal  to  work,  and  requires  greater  care  and  skill.  When  the  sheet 
of  brass  or  German  silver  comes  from  the  sulphuric  acid  bath,  it  is^ 
of  course,  wet,  and  needs  drying.  Formerly  this  was  done  by  hand; 
but  now  it  is  performed  by  forcing  it  through  a  bed  of  sawdust, 
under  and  over  rollers  which  are  covered  with  a  soft  cloth.  By 
this  process  the  sheet  is  made  perfectly  dry,  while  the  machine 
does  the  work  of  some  twenty  men.  When  sheets  of  certain 
width  are  required,  if  the  sheet  is  thick  enough,  it  is  sawed  iuto 
proper  sizes;  or,  if  thin  enough,  it  is  "slitted."  In  the  prooess 
of  rolling,  whale  oil  and  lard  are  constantly  used. 

Besides  the  manufacture  of  brass,  the  Scovill  Manufacturing 
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Company  engage  also  in  the  production  of  sheet  metal  plated  with 
silver,  gold,  and  platinum.  The  processes  are  somewhat  simi- 
lar to  those  we  have  described  in  working  brass.  The  ingots  are 
rolled  out  under  steel  and  cast-iron  rollers,  having  first  been 
plated.  The  silver  is  laid  upon  tlie  copper,  and  pressed  upon  it 
cold.  The  process  by  which  this  plating  is  done  is  the  invention 
of  a  Parisian,  Mr.  Eugene  Martin,  who  has  been  with  the  Scovill 
Manufacturing  Company  for  twelve  years.  This  invention  is  the 
result  of  fifteen  years'  study  and  experiment  upon  his  part.  The 
copper  plate  is  first  made  smooth  and  bright  by  scraping,  and  then 
the  annealed  plate  of  silver,  very  thin,  is  laid  upon  it.  and  made 
to  cohere  by  a  chemical  process  which  is  the  secret  of  the  inventor. 
The  two  plates  are  then  drawn  out  under  rollers  to  the  required 
tiiinness.  This  process  does  not  require  the  metal  to  be  heated, 
and  it  is  worked  cold. 

Mr.  Martin  has  also  a  process  for  plating  white  metal  used  for 
screw  heads  and  similar  purposes,  which  will  not  tarnish.  The  metal 
in  this  process  is  also  worked  cold.  By  this  process  Mr.  Martin  is 
also  enabled  to  plate  sheets  of  metal  two  feet  square,  which  by  the 
ordinary  methods  of  plating  is  impossible.  Where  silver,  for  ex- 
ample, is  used  for  plating  copper,  it  is  impracticable  to  have  the 
bar  of  copper  at  first  over  two  and  a  quarter  inches  wide,  on  ac- 
count of  the  difficulty  of  difiusing  the  solder  over  a  wider  surface, 
the  danger  being  that,  the  solder  not  being  evenly  spread  over  the 
plate,  the  plate  will  blister  under  tlie  rolling  process.  By  Mr. 
Martin's  process  brass  is  plated,  a  result  which  can  be  reached  bj 
no  other  method,  since  the  brass  could  not  stand  the  heating  and 
rolling  operations,  but  would  crack  under  them. 

The  stripping  process,  by  which  the  gold  and  silver  plating  is 
removed  from  the  scraps,  which  are  to  be  used  again,  is  done  by 
a  preparation  of  sulphuric  acid.  The  scraps  are  laid  into  pots 
filled  with  acid,  and  are  allowed  to  remain  Uiere  from  ten  to  fifteen 
or  twenty  minutes,  according  to  the  quality  of  the  acid  and  the 
character  of  the  metal.  Gold  and  silver  being  thus  equally  treat- 
ed, these  metals  precipitate  themselves  to  the  bottom  of  the  pots. 
Mr.  Martin  has  also  made  vai'ious  important  discoveries  concern- 
ing stripping. 

The  cones  and  other  parts  for  lamps  are  struck  up  in  dies. 
Trunk  checks,  with  the  names  of  the  various  railroads,  are  cut 
here.  Tubes  for  gas-bumen  are  also  made  here.  After  one  oper^ 
ation  of  stamping  or  drawing,  articles  made  of  brass,  must  be  an- 
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nealcd  before  undergoing  a  second  one. 
by  dies  from  flat  pieces  of  metal,  and  undi 
they  are  BufScieiitly  drawn  or  shaped.  ] 
brass  portions  of  lamps,  not  less  than 
kinds  of  brass  must  bo  used.  The  brai 
chimney  must  be  of  one  kind,  that  of  tl 
wick  of  another,  and  6o  on.  The  thimbl 
dies  revolving  fonrtecn  thousand  times  f 
brass  liingOB  are  turned  by  a  patented  m 
construction.  Brass  buttons  of  all  kinc 
lice,  and  other  purposes,  are  made  bei 
buttons  was  first  done  by  the  Scovill  Man 

From  the  mention  above  of  a  few  of 
Scovill  Manufacturing;  Company  an  ide 
amount  and  complication  of  the  business 
zation  of  the  various  departments  is  si 
with  regularity  and  order.  A  good  ei 
upon  which  the  business  is  conducted,  is 
majority  of  those  employed  by  the  com 
them  for  periods  ranging  from  twenty  to 

The  history  of  the  braes  business  in 
credit  to  our  Yankeo  force  and  eiiterpr 
facturing  interest  in  America.  Witliii 
men  the  little  village  of  Waterbury  hai 
poverty.  Now  it  ia  the  fifth  city  in  the 
to  no  natural  advantages,  but  solely  to 
of  a  few  sturdy  men,  who,  with  scanty  i 
ncBs  new  to  themselves  and  to  this  c( 
personal  ingenuity  and  industty,  aided 
without  which  they  could  have  accom| 
successful.  To  those  men  Waterbnry  o^ 
inent  among  them  were  J.  M.  L.  &  W, 
of  the  Scovill  Manufacturing  Company. 


HOISTING   MACHINERY. 


In  the  modern  world  a  teat  of  the  comparative  civilizatioo  of 
various  societies  is  best  found  in  the  appliances  by  which  the 
necessity  for  expending  muscular  energy,  in  performing  the  work 
required,  is  dispensed  with  by  the  substitution  of  other  methods 
fur  utilizing  the  forces  of  nature.  With  the  increased  activ- 
ity of  our  modern  commercial  life,  the  handling  necessary  in 
the  distribution  of  the  products  of  industry  has  become  a  sub- 
JL-ct  of  paramount  importance.  A  moment's  consideration  of 
tlio  immense  quantities  of  flour,  corn,  cotton,  sugar,  and  various 
other  articles  which  have  every  year  to  be  stored  in  order  to  main- 
t^kin  a  sufficient  supply  for  consumption  until  the  advent  of  the 
succeeding  season  matures  a  fresh  supply,  will  make  it  apparent 
liijw  dependent  we  are  daily  upon  the  safety  and  efficiency  of  the 
machinery  devoted  to  this  purpose.  The  increasing  compactness 
of  our  cities  has  also  introduced  the  necessity  for  higher  buildings 
than  were  usual  even  fifty  years  ago,  and  with  our  hotels  and  large 
public  buildings  reaching  np  to  five  and  six  stories,  an  elevator 
which  removes  the  task  of  climbing  up  long  flights  of  stairs  has 
become  a  necessity. 

The  earliest  hoisting  machinery  used  by  men  was,  unquestionably, 

a  simple  pulley,  a  rope  passed  over  a  round  pole,  or  some  other 

equally  primitive  arrangement.     The  ancients,  however,  acquired 

considerable   skill   ia  constructing  machinery  for  raising  heavy 
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weights,  such  as  the  ponderoua  Btones 
and  which  they  frequently  msed  to  vet} 
Europe,  also,  at  the  period  of  the  reviva 
tioD  was  given  by  the  distingaiflfaed  arc! 
flourished  at  that  period  to  the  construe 
dling  groat  wcigllls,  and  entire  buildingc 
them.  Da  Vinci,  Bramante,  Michael  An 
architects,  obtained  not  a  small  part  of  ' 
skill  as  practical  engineera,  and  inveni 
forming  such  tasks. 

But  such  works  were  not  of  the  chai 
chinery  of  to-day,  nor  were  they  devob 
The  motive  force  applied  to  them  was 
while  they  in  no  way  contributed  to  l< 
tho  various  burdens,  the  hoisting  and 
come  necessary  in  the  daily  bnsiness  tr 
the  application  of  machinery  to  dispens 
far  as  possible  in  this  department  of  coi 
is  preeminent.  In  the  business  street 
tourist's  sights  is  the  porters  who  car 
of  flour  and  other  materials  which  are 
with  a  kind  of  gigantic  collar,  the  front  i 
foreheads,  while  the  other  end  rests  c 
they  stoop  forward,  a  sort  of  platform 
rel  of  flour,  long  lines  of  them  may 
cargoes  to  the  upper  floors  of  the  huge  E 
is  hardly  to  be  seen  in  a  city  of  the  Uni 
are  held  at  too  high  a  rate  to  be  made  : 
American  quickly  uses  his  brains  in  i 
which  shall  free  him  from  the  need  of  st 

With  the  introduction  of  hoisting  n 
of  improvement  has  been  gone  through, 
of  various  branches  of  industry  treated 
we  have  found  was  necessary  for  the  atl 
was  necessary  that  experiments  should  1 
cicnt  data  might  be  attained  to  arrive  a 
what  was  needed  in  a  perfect  hoisting  i 
thodically  design  a  machine  which  shoi 

The  first  necessity  was  evidently  that 
BATE,  It  is  an  axiom  in  practical  meet: 
machine  must  wear  out.     The  very  laws 
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obtained  require  this.  The  ordinary  processes  by  which  power  is 
communicated  to  and  exerted  by  the  machine  render  its  continued 
existence  and  operation  a  course  of  gradual  weakening.  Thou^ 
this  is  not  immediately  perceptible,  yet  from  any  logical  con- 
sideration of  the  subject  it  will  be  manifest  that  it  is  so.  With 
a  hoisting  apparatus  worked  by  ropes,  each  time  that  it  is  used 
must,  of  course,  diminish  the  strength  of  the  ropes,  and  bring  ap- 
proximately nearer  the  time  when  the  weakest  spot,  which  meas- 
ures the  strength  of  the  whole  rope,  and  lurks  hidden  somewhere 
in  its  length,  will  yield,  and  bring  disaster,  and  possibly  death,  to 
those  using  the  machine. 

Nor  can  this  period,  which  must  come,  since  it  is  as  inevitable 
as  fate,  be  more  than  deferred  by  increasing  the  size  of  the  ropes, 
or  by  doubling  their  -number.  The  fatal  moment  is  thus  merely 
put  off  to  a  later  day.  From  the  very  conditions  in  which  hoist- 
ing machinery  is  intended  to  work,  this  moment  when  the  inevita- 
ble disintegration  of  the  working  parts  brings  about  their  rupture, 
is  more  to  be  feared  than  in  almost  any  other  mechanical  combina- 
tion. A  machine  which  is  applied  to  the  performance  of  any  cer- 
tain work,  breaks,  and  becomes  incompetent  to  perform  its  task. 
The  result  in  this  case  is  only  that  the  work  remains  unperformed. 
Such  a  contingency  may  be  productive  of  very  considerable  an- 
noyance, of  loss  of  time  and  money,  and,  in  some  cases,  by  pecu- 
liar combinations  of  circumstances,  it  may  result  in  an  accident 
productive  of  damage  and  loss  of  life.  But  with  hoisting  ma- 
chinery, the  advent  of  the  fatal  moment  when,  while  doing  its 
work,  the  disintegration  of  its  parts  renders  it  incompetent  to 
continue  its  operation,  introduces  a  new  combination  of  circum- 
stances, by  which  disaster  and  probable  destruction  of  life  appear 
inevitable.  The  work  of  a  hoisting  machine  is  overcoming  the 
power  of  gravity,  and  as  soon  as  the  machine  becomes  incompe- 
tent to  this  end,  instantly  gravity  asserts  itself,  and  the  load 
descends  with  rapidly  accelerated  force  to  the  earth  again,  bearing 
all  obstructions  before  it,  and  frequently  resulting  in  terrible  dis- 
aster and  loss  of  life. 

In  order,  therefore,  to  construct  a  hoisting  apparatus  which 
should  be  safe,  an  entirely  new  method  must  be  followed  in  which, 
to  secure  immunity  from  accidents,  reliance  was  not  placed  upon 
any  of  the  working  parts  of  the  machinery,  but  upon  entirely  in- 
dependent appliances,  brought  into  action  upon  the  occurrence  of 
an  accident,  in  order  to  prevent  any  disastrous  results  arising  from 
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it.  By  Euch  a  purely  scientific  coaccpti 
required  impruvcmeiits  in  hoisting  mac 
and  immunity  frum  accidcnta  arising  1 
wurkitig  parts,  are  made  as  nearly  absoi 
cntific  conception  has  been  developed, 
feature  of  the  hoisting  apparatus  built  I 

In  tlicir  elevators  for  factories,  for  i 
purposes,  dependence  for  safety  from  ac 
the  working  parts  of  the  machioery,  bui 
aaces,  devoted  only  to  this  end,  which, 
tion  only  wlien  necessity  occurs  for  thei 
disintegration  and  weakening  incident 
nkochincry  iu  constant  use,  and  are  con 
perform  the  part  assigned  theoi  whcnev 

The  machines  now  manufactured  by  i 
have  been  perfected  by  a  course  of  stu( 
especially  to  the  single  object  of  the  tiigl 
perfect  security  iu  the  design  and  coi 
chinery.  The  fact  that  some  two  thousa 
scattered  all  over  the  country,  and  that 
Belvcs  efficacious  and  safe,  that  the  den 
increasing,  demonstrates  that  the  manul 
iiig  for  tiiem  a  superiority  in  their  qua 
absolute  perfection. 

Their  Ikoisting  platforms  and  cars  will 
rope  break,  nor  back  down  rapidly  she 
come  injured  by  any  accident,  nor  is 
become  deranged  and  inoperative  w 
experience  as  manufacturers  has  sho' 
less  than  one  machine  in  ten  of  their 
repair  before  it  has  been  in  active  operatic 
they  generally  run  ten  years  before  it 
overhaul  tiicm.  This  admirable  result  i 
care  exercised  in  their  construction, 
carefully  selected  from  the  best,  nor 
permitted,  so  that  the  parts  work  tog 
interference.  This  result  is  the  betu 
ization  of  Messrs.  Otis  Brothers  &  ' 
machinery  for  every  use  of  the  boistin 
and  tested  before  it  is  considered  comj 
pervisiou  is  exercised  over  the  construci 
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further  advantage  that,  when  repairs  are  needed,  the  required  part 
can  be  furnished  without  delay  or  trouble,  and  tlic  machines  guar- 
anteed from  all  imperfections  of  material  or  workmanship. 

In  constructing  these  hoisting  machines,  the  chief  consideration 
kept  in  view  has  been  safely  ;  and  this  is  more  especially  necessary 
in  their  application  as  passenger  elevators  for  hotels,  large  manu- 
factories, and  public  buildings  of  various  kinds.  The  car,  or  plat- 
form, the  lifting  gear,  and  the  engiues  which  furnish  the  motive 
power,  are  all  considered  as  component  parts  of  the  machine,  and 
thus  greater  safety,  facility,  and  economy  in  their  manufacture  and 
use  have  been  obtained.  The  engines  are  provided  with  double 
cylinders,  and  are  reversible.  Both  cylinders  are  connected  with 
a  single  shaft,  with  cranks  set  at  right  angles,  thus  avoiding  all 
chance  of  stopping  upon  dead  centres.  The  steam  passes  from 
tlie  cylinders  by  a  single  valve,  which  is  so  arranged  as  by  a 
simple  movement  to  reverse  or  chock  the  current.  The  same 
movement  which  shuts  off  the  steam  closes  the  exhaust  orifice,  so 
that  further  motion  of  the  engine  is  impossible,  tlius  placing  the 
car  under  absolute  control,  both  in  its  upward  and  downward 
movements,  so  long  as  the  gearings  remain  intact.  By  an  ar- 
rangement of  the  reversing  valve,  its  opening  is  graduated  to  suit 
the  changed  relation  and  action  of  the  loading  on  the  downward 
trip,  and  any  excessive  rapidity  of  motion  is  thus  prevented. 

The  brakes  are  so  arranged  as  to  be  brought  into  action  and  re- 
leased with  the  starting  and  stopping  of  the  engine,  so  that  they 
do  not  actVhile  the  car  is  in  motion,  but  hold  it  immovable  when 
required.  The  engines  give  a  motion  to  the  car  varying  from  fifty 
to  two  hundred  feet  a  minute,  tlie  rate  being  always  under  the  im- 
mediate control  of  the  operator.  The  energy  of  the  engine  18 
communicated  to  the  machinery  b}'  a  bolt,  by  which  the  noise  and 
jar  of  rapidly-working  gearing  is  avoided.  The  other  gearings 
used  are  so  accurately  adjusted  that  the  machinery  works  noise- 
lessly and  without  any  jarring.  A  *'  stop  motion  ''  is  introduced 
into  the  mechanism  of  the  engine,  by  which,  after  the  winding 
drum  has  made  the  number  of  revolutions  requisite  fur  carry- 
ing the  car  to  the  extremity  of  its  trip,  the  steam  is  shut  off 
automatically,  and  it  is  impossible  to  start  the  engine  again  ex- 
cept in  the  opposite  direction.  This  improvement  is  designed  to 
prevent  the  crash,  which  may  at  any  time  occur,  from  the  break- 
ing of  the  hand  rope,  in  hoisting  machines  unprovided  with  such 
OA  autpmatically  workiug  device, 
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The  running  gear  and  EU't^cB  by  whk 
consist  of  rubber-faccd  wlieeln,  acting  u| 
that  perfect  freedum  from  rattling  or  ja 
appliances  by  which  the  car  is  Bceurcc 
breaking,  from  the  inevitable  disintegri 
■  jecUjd  by  use,  are  varii>us,  and  are  npp 
each  set  being  entirely  independent  of  t 
lar,  and  capable  alone  of  eustaining  the 
together  with  its  load.  The  first  of  th 
sists  of  heavy  iron  pawls,  combined  wi 
and  other  suitable  mechanism  for  forci 
witli  the  safety  ratchets,  in  case  the  1 
The  safety  ratclieta  are  of  iron,  very  hea' 
est  possible  form.  They  rise  from  the  ) 
highest  point  to  which  the  car  is  to  rise, 
tliey  have  a  peculiar  conformation,  whie 
ing  together  of  the  two  immediately  fol 
tact  at  the  points,  and  renders  tlieir  sep 
by  the  lifting  rope,  when  properly  in  o 
prevents  the  falling  of  the  car,  should 
greater  distance  than  that  which  separate 
being  three  inches. 

The  safety  drum  is  another  safety  de 
accidents  arising  from  some  dcrangeir 
some  obstrnction  in  the  hatchway,  wbei 
coiled  from  the  main  drum  of  tJio  cngi 
temporarily  lodged  at  a  greater  or  less 
It  is  also  a  perfect  safeguard  against  th 
car  in  case  the  belt,  or  any  part  of  thi 
the  engine,  should  give  way,  or  if  run  t 
of  the  operator.  The  safety  drum  takes 
sheave- wheels,  and  acts  as  the  medium 
communicated  from  the  engine  to  the  c 
from  the  engine  to  the  car  are  arranged 
euch  a  manner  that  any  derangement  in 
in  their  action,  or  increase  of  their  motii 
as  the  regular  working  rate,  will  imme 
two  powerful  brakes,  and  thus  instantly 

The  special  arrangement  by  which  this 
as  could  hardly  be  made  plain  enough 
illustrations  and  an  amount  of  descriptio 
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will  not  allow.  In  practice,  it  baa,  however,  been  proved  that  the 
immediate  effect  of  the  breaking  of  any  one  of  the  several  ropea 
iiaed  in  makiag  the  different  connections  of  the  apparatus,  is  to 
lock  the  car  securely  to  the  ratchets,  by  the  instantaneous  action 
of  one  »r  both  of  the  safety  fixtures,  while,  at  the  same  time,  one 
or  both  of  the  brakes  arc  brought  to  bear  upon  the  safety  drum, 
and  the  car  is  thus  doubly  prevented  from  falling. 

The  ropca  used  in  the  constructioa  of  these  hoisting  apparatus 
are  all  made  of  the  best  steel,  and  each  of  them  is  capable  of  sus- 
taining ten  times  the  wciglit  which  can  ever  bo  brought  to  bear 
upon  it.  In  the  works  of  the  Messrs.  Otis  Brotliers  &  Co.,  not  only 
is  all  the  machinery  of  their  apparatus  made,  but  also  the  cars  used 
in  the  elevators.     In  the  coDstruction  of  these  tlic  same  consnm- 


MANUFACTORV   OF    HOISTING    MACHINERY.    VONKERS.    N.    Y. 

m^te  care  is  taken,  and  strength,  with  a  luxury  of  tasteful  deco- 
ration, is  a  characteristic  of  their  passenger  elevators-  An  examina- 
tion of  this  modem  convenience  in  use  at  the  St  Nicholas  Hotel,  at 
Arnold,  Constable  &  Co'g,  N- York;  at  Congress  nail,  Saratoga;  the 
Gait  House,  Louisville;  the  Maxwell  House.  Nashville;  the  St. 
Charles  Hotel,  New  Orleans;  and  the  Occidental  Hotel,  San  Fran- 
cisco, and  as  specimens,  among  the  other  numerous  ones  they  have 
built,  will  show  conclusively  the  merit  of  their  work,  and  exhibit 
the  reasons  for  the  reputation  they  have  gained. 

The  works  of  Messrs.  Otis  Brothers  &  Co.,  at  Yonkers,  N.  Y.,  — 
a  large  and  attractive  brick  building,  —  occupy  the  corner  of 
Wells  Avenue  and  Athcrton  Street,  witii  a  frontage  of  two  hun- 
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dred  feet  on  each.  The  first  nnd  eecon 
are  devoted  to  machine  and  fiuidhhig  sho 
age  of  patterns,  finished  parta,  etc.,  and 
which  there  are  hose  coniicclioua  to  1 
Athorton  Street  are  tlie  cabinut  and  Gnis 
poliahing,  and  vamiahing  rooms,  etc,  I 
chambers  for  seosoniDg  timber,  the  carpc 
_yard,  Here,  under  ground,  are  water  i 
and,  in  case  of  Sre,  kept  constantly  full 
■occupied  by  the  boiler  and  engine  roon 
room,  and  vaults  containing  hundreds  of 
coals.  Througliout,  order  reigns  supre: 
ment  and  skill  with  which  means  are 
illustrated  by  the  manner  in  which  pow 
engine  to  the  atmospheric  hammer  and  t 
shop,  to  tlic  planers  and  saws  in  the  ca 
■  erful  lathes,  planers,  and  bolt  cuttera  in 
safety  hoister.  The  gliding,  horizontal  i 
as  the  action  of  a  pair  of  human  lungs 
municated  through  perfectly-turned  ai 
snugly-fitting  belts  and  self-oiliug  puUeyi 
machiues,  with  anch  absolute  certainty 
lost.  Everything  denotes  that  Itere,  al 
there  is  a  place  for  everything  and  ever^ 
man  hat  his  especial  duty,  and  is  doin. 
from  Monday  moniing  to  Saturday  nigh 
hands,  working  day  and  night,  yet  tliert 
friction,  no  confusion,  or  disorder.  N 
from  such  a  perfectly  appointed  shop,  an 
appointed  macliincs.  Here  is  no  mushn 
has  developed  by  natural  and  perfectly  I 
-small  beginning  under  the  elder  Otis  sor 
an  incorporated  company  with  ample  r 
works  sees  no  finished  hoiatera  waitin 
long  before  they  arc  finished,  and  Met 
now  find  tliemBelvcB  confronted  by  the  ne 
their  productive  capacity.  By  careful, 
watchful  supervision  of  all  the  details  o 
facturing  all  parts  of  their  hoisting  m: 
own  works,  they  aim  to  reduce  the  cof<t 
mum,  and  being  content  with  very  m 
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miDeil  to  merit  a,  condnntnce  of  pubKc  favor  and  p&tronage.  They 
arc  prepared  to  meet  and  proTide  fbr  any  demand  for  their  inCOD- 
tCMtabl}'  safe  and  anperior  boistiag  machinery. 

Tlie  grand  cdifie*  of  tke  New  Voii  Life  Inanrance  Company, 
318  Bruadway  (and  tn  which  is  aituated  the  chief  office  of  MesBra. 
Otis  Urothcrs  &  Co.,  -while  they  hare  another  offce  at  the  factory 
in  Yoiikerit),  is  supplied  with  a  beautifol  model  of  their  passenger 
elevator,  kept  in  cunstant  operation  during  busiuesa  hours,  and 
Rubjcct  to  the  inspection  of  strangers  to  the  city,  as  well  as  resi- 
du'iits,  at  all  times  —  a  practical  illnstration  of  the  perfection  of 
Messrs  Otis  Brothera  &  Go.'s  work. 
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TsE  great  lead  mines  of  tlic  United  States  arc  what  are  calli 
the  "  Upper  Mines,"  on  each  side  of  the  MissisBippi  River,  in  Nori 
■western  Illinois,  South-western  Wisconsin,  and  Iowa,  and  ti 
"Lower  Mines,"  found  chiefly  south  of  the  MiBBOuri  River,  in  tl 
State  of  Missouri.  The  Upper  Mines  were  discovered  by  La  Sueu 
in  nOO,  and  were  worked  from  1788  to  1809  by  Julien  Dubiujuc, 
French  miner,  who  owned  the  tract  of  land  upon  which  the  city 
lowa  bearing  his  name  now  staoda.  When  the  United  Stati 
acquired  possession  of  this  region,  leases  were  authorized  of  tl 
mineral  lands,  but  none  were  issued  till  1822,  and  very  little  nii 
iag  done  till  1826.  In  1839  Dr.  D.  D.  Owen  was  appointed  by  tl 
government  to  make  a  geological  snrvey  of  this  whole  district  fi 
the  purpose  of  designating  the  mineral  lands  to  bo  reserved  fro 
sale. 

But  the  leasing  system  and  the  collection  of  rents  wore  foni 
to  be  attended  with  so  many  difficulties  that,  in  1844,  the  miner 
lands  were  entered  for  sale.  Dr.  Owen  reports  the  lead  rcpt 
as  covering  sixty-two  townsbips  in  Wisconsin,  ten  in  the  nort 
west  corner  of  Illinois,  and  eight  in  Iowa,  extending,  at  the  e 
treme  lim't,  twelve  miles  west  of  the  Mississippi.  It  is  bounds 
by  the  Wisconsin  River  on  the  north,  by  the  Apple  River  in  lllino 
on  the  south,  and  on  the  east  by  the  eastern  branch  of  the  Pec 
tonika.  The  rock  in  which  the  lead  veins  occur  is  tomied  "  galet 
limestone,"  and  Is  a  formation  entirely  western,  not  being  recoi 
nized  east  of  Wisconsin.  Its  position  iu  the  geological  column 
(106O 
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between  the  Hudson  River  group  and  the  Trenton  limestone,  with 
the  upper  layers  of  which  tho  lower  layers  of  galena  limestone 
alternate. 

Tlie  galena,  or  lead  ore,  is  of  a  lustrous-black  color,  and  breaks 
easily,  with  a  cubical  fracture.  It  is  found  in  small  quantities  at 
the  surface  in  the  clay  of  the  fields  and  forests,  and  is  called  by 
tho  miners  "  float  mineral/'  These  are  indications  of  a  crevice  or 
wall  of  galena  beneath.  These  walls  are  of  various  widths,  often 
not  more  than  a  foot ;  but  such  narrow  crevices  are  often  parted 
from  each  other  by  only  a  narrow  film  of  rock.  The  crevices  of 
mineral  often  expand  into  pockets  or  chimneys,  where  the  ore  is 
in  considerable  masses  and  in  great  purity.  In  other  diggings  the 
lead  is  in  flat  deposits  or  sheets,  so  tliat  a  removal  of  the  surface 
rock  discloses  an  immense  sheet  or  expanse  of  ore.  One  at  Mills 
Lode  was  found  twenty  feet  across,  and  from  two  to  three  feet 
thick,  of  solid  galena.  Over  a  million  pounds  were  taken  from  it, 
leaving  large  masses  still  in  sight. 

Pig  lead  is  obtained  from  galena,  by  roasting  in  a  furnace  not 
unlike  a  limekiln,  using  half  a  ton  of  charcoal  to  a  ton  of  ore. 
The  fire  is  lighted  after  the  furnace  is  charged.  In  half  an  hoiu: 
the  mass  becomes  red  hot,  and  the  materials  begin  to  flow.  The 
working  doors  are  then  opened,  and  the  charge  pushed  back  and 
spread  ;  quicklime  is  thrown  over  the  surface,  the  eflect  of  which 
is  to  dry  up  the  slag  and  preserve  the  metal  from  oxidation.  Tho 
fire  is  kept  hot,  with  occasional  alternations  of  cooling,  for  about 
four  and  a  half  hours,  when  the  tap  at  the  bottom  of  the  furnace 
is  opened,  and  the  lead  pours  out  with  the  slag.  But  the  latter  is 
pushed  back,  and  the  clear  lead  runs  into  the  grooves  carved  for 
it  in  moist  sand,  and  thus  forms  pigs  or  bars.  In  general  five  thou- 
sand pounds  of  galena  yields  three  thousand  of  pig  lead,  much 
being  left  in  the  slag. 

The  quantities  of  lead  melted  in  the  Dubuque  mineral  region  is 
large,  but  varies  much  according  to  the  attractions  of  other  fields 
of  industry.  In  the  year  1846  the  quantity  of  American  lead  sold 
in  St.  Louis  and  New  Orleans  was  about  fif^y-five  million  pounds. 
In  1858  the  quantity  was  twenty-one  million  pounds,  and  the  year 
previous  only  fourteen  million.  The  war  discouraged  this  industry, 
as  also  the  more  enticing  mineral  fields  of  the  far  west,  which  at- 
tracted, and  still  attract,  the  mining  population.  We  import  two 
or  three  times  as  much  lead  as  we  produce,  the  mines  of  England 
and  of  Spain  furnishing  us  gi*eat  quantities. 
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The  chief  use  we  make  of  lead  is  in  tl 
snd  other  fluids.  Some  is  rolled  in  shec 
ping  sharp  corners,  and  much  is  mell 
moulded  into  bullets.  The  amount  of  h 
a  fluid  in  moderate,  and  the  process  of  i 
quite  simple.  The  iron  cylinders,  throi 
not  quite  at  a  indting  heat  ia  made  to  p 
with  a  screw,  that  permits  their  distanc 
tholcad  becomes  flatter  from  frequent  p 
passing  through  from  two  to  four  huiidi 
be  increased  from  six  feet  to  four  hundri 
come  too  long,'they  are  cut,  and  the  pai 
required  thinness. 

Lead  pipe  is  made  in  two  ways.  A  i 
cast  of  the  exact  bore  required,  and  the 
rolls,  a  long  steei  mandrel  being  kci 
through  the  rolls. 

In  the  second  method  a  hydrostatic  p 
through  dies  of  the  required  size.  The 
press  under  the  floor,  entering  a  strong. 
This  is  filled  with  lead,  as  required  by  ; 
spout  is  then  closely  shut.  Surroundiii] 
receptacle  for  live  coals,  which  keepa  th 
at  a  melting  heat.  A  atcel  die,  of  the 
outside  of  the  pipe,  is  connected  with  tl 
through  the  centre  of  this  die  passes  fit 
below  tlic  mandrel,  which  determines  thi 
piBton  is  driven  upward,  the  lead  in  the 
annular  space  between  the  fixed  collar  (i 
emerging  aboTC,  cools  in  form  of  a  finis 
a  drum  suKpcnded  above  the  apparatus. 

Shot  ie  made  of  an  alloy  of  lead  wit 
quires  about  ten  p;irts  or  more  in  oni 
tons  of  lead  are  melted  in  a  pot,  and  thi 
cle  of  ashes  or  pulverized  charcoal,  into 
arsenic  is  introduced  and  stirred  In.  Tl 
left  several  hours,  when  the  arsenic  is 
lead.  It  ie  then  tested,  and  when  the  ; 
load  are  found  to  be  just  right,  the  me 
and  taken  to  the  top  of  the  tower,  whei 
tun  through  colanders.     These  arc  hollui 
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or  rectangular  flat  sheets,  pierced  with  holes  of  uniform  size. 
Those  holes  vary  from  one  thirtieth  to  one  three  hundred  and 
sixLietli  of  an  inch ;  but  the  shot  is  always  of  greater  diameter 
tljuii  the  holes  through  which  it  ran.  A  thin  coating  of  the  oxide 
of  lead  is  kept  over  the  colanders  to  hasten  the  cooling  process. 
Tiie  shot  fall  through  quite  a  height  into  a  basin  of  cold  water, 
from  wliich  they  are  taken,  dried,  and  assorted.  This  is  done  by 
putting  thoui  in  a  revolving  copper  cylinder,  slightly  inclined  and 
p(Mforated.  They  are  then  placed  in  a  revolving  cylinder,  partly 
filled  with  pulverized  graphite,'  which  polishes  them  to  perfect 
smoothness.  From  this  they  are  taken  to  the  top  of  an  inclined 
plane,  and  rolled  down.  Those  which  are  truly  spherical  go  to  the 
bottom,  while  the  imperfect  ones  roll  off  at  the  sides.  Shot  towcrt 
are  of  different  heights,  according  to  the  size  of  shot  required. 
The  smaller  shot  can  be  made  at  the  height  of  one  hundred  feet, 
but  for  the  larger  size  one  hundred  and  fifty  feet  are  required. 
The  highest  shot  tower  in  the  world  is  at  Villach,  in  Carinthia,  and 
has  an  altitude  of  two  huhdred  and  forty-nine  feet. 

A  process  has  recently  been  patented  in  the  United  States  by 
-which  shot  is  made  at  a  low  elevation,  by  forcing  a  strong  current 
of  air  upon  it  as  it  falls  into  the  water. 

Another  important  use  to  which  lead  is  put  is  the  preparation 
of  oxide  of  lead,  or  white  lead,  as  a  pigment.  In  this  branch  of 
the  lead  industry  this  country  takes  a  prominent  and  probably  the 
loading  position,  as  the  practice  of  painting  our  dwelling-houses  is 
more  common  than  in  any  other  country.  The  making  of  white 
load  is  described  in  the  chapter  on  Paints. 

Zinc  is  a  whitish  metal,  resembling  lead  and  tin,  harder  than  the 
former,  and  not  so  hard  or  so  brilliant  as  the  latter.  When  cold 
it  is  brittle,  but  heated  beyond  two  hundred  and  twelve  de- 
grees it  becomes  ductile  and  malleable.  The  three  chief  uses  of 
zinc  are,  first,  rolled  in  sheets  for  roofing,  lining  tubs  and  tanks, 
and  protecting  wooden  surfaces  from  the  heat  of  stoves  and  fui^ 
naccs  ;  second,  as  a  chemical  solution  in  galvanizing  iron ;  and 
third,  converted  by  heat  into  a  white,  feathery  powder,  it  is  col- 
lected in  flannel  bags,  compressed,  and  ground  in  linseed  oil,  mak- 
ing a  brilliant  white  paint.  Of  zinc  used  in  this  country  in  a 
metallic  form,  the  greater  part  is  of  foreign  production. 

The  development  of  the  zinc  interest  in  this  country  is  of  recent 
Srigin,  and,  though  inconsiderable  in  the  production  of  sheet. 2inb 
and  spelter,  —  the  chief  furnace  yielding  about  three  thousand  tons 
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aDnuallf,  —the  amount  of  zinc-wliite,  i 
ground  in  oil  and  boM  aR  a  pigment,  is  1 
year.  Tiie  very  best  anow-white  zinc, 
are  used  in  the  inside  finish  of  the  beat 
France  by  the  combustion  of  sheet  s 
paints  are  made  from  tlie  ore,  and  from 
mente  of  great  beauty  aod  lustre  are  ir 
purities  in  some  ores  are  such  that  tb 
superior  to  common  white  lead. 

When  used  in  the  manufacture  of  | 
ground  fine,  and  mixed  with  Iialf  its  bull 
mixture  is  thrown  upon  a  burning  mass 
blower  sending  a  blast  through  the  perfc 
furnace.  Ah  the  products  of  corabustio 
thrown  into  the  chimney,  and  the  zinc 
flame,  sending  up  the  oxide  in  fine,  wh 
ried  up  into  a  large  cast-iron  receiver,  ai 
growing  cooler  and  depositing  the  large 
the  finest  of  it  is  gathered  in  rows  of  i 
flannel  bags  the  snowy  powder  ie  rattled 
bottom.  It  is  then  compressed,  or  wadd 
paint  milln,  where  it  is  ground  in  linseei 
superior  to  lead  in  whiteness,  and  in  tt 
coloration  from  gases,  and  wJicn  propcrl 
ing  in  oil,  it  may  be  made  to  have  as  niu 
crty,  and  is  to  be  preferred  to  lead,  as  I 
cause  it  resists  tlie  darkening  effects  of  : 
From  a  mine  in  North  Carolina,  near  £ 
in  which  zinc,  lead,  and  silver  are  bleu 
When  roasted,  the  Bartlett  ore  gives  off 
powder,  of  great  fineness  and  brilliancy, 
lett  paint  ia  produced,  which  keeps  its  1 
posure,  and  bids  fair  to  win  its  way  to  ik 
Aa  yet  the  supply  of  ore  haa  not  been  ft 
veins  of  this  remarkable  union  of  argei 
occur  in  other  parts  of  that  state,  and  tl 
ful  pigment  ground  each  year  constantly 
value  of  this  ore  has  given  an  impetus  t 
numerbus  mines  of  zinc  known  to  exist 
the  Appalachian  range. 
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The  antiquity  of  the  nail  is  proved  as  coDclusivcly  by  the  den- 
vation  of  the  word  aa  if  we  had  either  the  articles  theniselvtH, 
preserved  from  an  antiquity  dating  far  behind  the  settlomeDt  of 
Europe  by  the  nations  now  found  there,  or  a  record  of  equal  an- 
tiquity either  in  booka  or  other  competent  monuments.  The 
Anglu-Saxoii  nfijel,  the  Old  German  nagal,  the  Danish  nagle,  and 
other  European  terms  for  the  same  instrument,  in  their  evident 
phonetic  I'L-Iatioii  to  the  Sanscrit  word  naicha,  eltow  tiiat  the 
nations  of  Europe  brought  with  tiieiii  the  knowledge;  of  tiic  niiil, 
as  tlicy  brought  the  t«rm  for  expressing  it,  from  the  distant  liome 
where  they  wore  in  the  early  past  united  as  one  people. 

As  it  is  from  the  study  of  such  simple  words,  descriptive  of  tlie 
daily  wants  of  life,  that  modern  philology  him  been  enabled  to. 
reconstruct  much  of  the  past  history  of  mankind  upon  this  planet, 
so  is  it  with  the  nail  itself  Its  abundance  and  its  cheapness  lie  at 
the  founilLition  of  many  of  the  arta  and  luxuries  of  modern  civiliza- 
tion, and  the  student  of  social  science  may  find  the  investigation 
of  its  history  and  use  as  valuable  for  a  knowledge  of  the  growth 
of  progress,  as  the  philologist  has  found  in  the  study  of  the  words 
(1069J 
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useJ  to  express  it,  GuggoBtions  for  the 
uiikiiowii. 

While  a  pastoral  people  retain  their  i 
made  either  from  skiua,  or  clotlia,  or 
festly  Imvc  but  llitle  need  of  nails  fut 
buuBes  ;  and,  at  the  same  time,  from  tli 
pliance,  miibt  be  dependent  fur  tlieir  I 
iiiakc-sliifts  aa  can"  bp  improvised  witl 
tiouaea  of  tlie  nations  of  antiquity,  who 
of  great  development  in  many  of  tlie  ai 
of  furniture,  wlien  contrasted  witli  evei 
tiic  present  day.  One  of  the  reasons 
80  frequently  used  in  antiquity  was  tli 
of  that  time  to  furuiiili  the  nails  no 
in  wood. 

In  Carthage,  during  its  proudest  dayi 
Btory,  were  generally  built  of  puddled 
frame  house,  put  together  with  studs  oi 
80  tied  and  strengthened  by  sciontilic  m 
every  nail  holds  to  its  utmost  strength, 
will  blow  over  before  blowing  to  piece 
constructive  skill  and  experience  thar 
stone,  over  which  the  sentimental  tonn 

The  distinction,  however,  between  t 
and  those  of  the  mudems,  is  more  etr 
tions  of  the  interior,  in  the  various  a] 
and  simple  decoration,  which  the  abund 
make  possible  now,  but  which  all  the 
lavished  upon  the  palace  of  the  C^sars, 

In  niodorn  times,  also,  the  furniture  ( 
a  similar  change  in  its  character.  The 
our  auce.^tors.  with  the  ponderous  tabic 
now  replaced  with  lighter  articles  of  rn 
bnllo'm  frame  has  replaced  the  solid 
fathers,  in  which  so  much  wood  was  wa 
of  proportionally  more  strength.  The  n 
and  tenon,  and  economy  of  material,  ai 
is  the  end  we  now  seek  to  attain  in  ( 
ness  of  life. 

As  a  test  of  the  comparatire  advanci 
race  of  civilization,  with  its  conscquen 
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luxuries,  their  use  of  nails,  and  especially  of  small  nails,  might  be 
used  with  advantage.  In  their  house  building,  boat  building,  ship 
building  ;  in  their  furniture,  their  upholstering,  their  decoration ; 
in  the  countless  utensils  of  domestic  and  agricultural  industry,  and 
in  a  thousand  other  specialties,  the  use  of  the  nail  is  indispensable  ; 
and  before  industry  could  supply  these,  their  existence  was  im- 
possible. 

In  fact,  had  not  mankind  outgrown  the  tendency  which  has 
everywhere  characterized  the  infancy  of  nations  to  personify  their 
gods,  and  ascribe  to  divinities  the  beneficent  establishment  of  their 
industries,  as  well  as  the  advent  of  their  misfortunes,  Vulcan  to- 
day would  be  more  fitly  represented  as  engaged  in  forging  nails, 
than  in  manufacturing  Umnderbolts ;  while  Venus  herself  would 
be  much  more  attractively  employed  in  persuading  him  to  invent 
a  tack  or  a  brad,  as  a  gill  for  some  of  her  favorites  upon  the  earth, 
than  in  getting  him  to  make  a  suit  of  invulnerable  armor,  or  a 
sword  which  should  never  become  dull. 

That  the  ancients,  however,  had  no  such  legend  to  account  for 
their  possession  of  the  nail,  arose  from  the  fact  that  the  process 
of  its  manufacture  was  so  simple  that  they  could  understand  it. 
It  was  only  the  processes  which  they  could  not  comprehend,  on 
account  of  their  complexity,  which  they  felt  obliged  to  account 
for  upon  some  theory  of  divine  assistance. 

The  suggestion  of  the  nail  was  offered  to  mankind  by  Nature 
herself.  The  uncivilized  man  of  early  times,  as  the  savage  does 
to-day,  found  in  the  thorn  an  instrument  better  fitted  for  his  use  in 
attaching  things  together  than  anything  he  could  make  himself. 
With  his  increasing  ability,  however,  to  fashion  to  his  own  uses 
the  natural  materials  he  found  about  him,  he  would  soon  replace 
the  thorn  with  pins  of  wood ;  and,  as  the  use  of  iron  is  known  to 
have  been  reached  at  a  very  early  period,  —  so  early,  in  fact,  that 
all  record  of  it  is  lost,  nails  must  have  been  very  soon  made  from 
this  material,  since  its  strength,  its  hardness,  and  its  ductility 
make  it  peculiarly  fitted  for  this  purpose. 

Among  the  nations  of  antiquity,  and  those  of  modem  times, 
until  quite  recently,  the  manufacture  of  nails  was  entirely  a  hand 
process,  each  nail  being  hammered  out  upon  an  anvil. 

In  the  modern  history  of  the  civilized  world,  England  early 
assumed  the  lead  in  the  manufactory  of  nails.  Their  consumption 
was  great  enough  to  make  their  production  one  of  the  chief  in- 
dustries of   that  countxy,   as  many  as  sixty  thousand  persons 


1W2 


SMALL  NAILS  AND 


having  been  estimated  to  be  employe 
manufacture  in  and  about  tlic  single 
was  the  cliiof  seat  of  thia  industry. 

Though  the  procese  was  almost  cnt 
this  century,  yet  in  1618  a  patent  w 
appears  from  the  records  of  tlie  patci 
berry,  fur  "an  engine  worked  by  we 
Bniull  bars  or  rods,  for  making  nails." 
sequcntly  invented  fur  drawing  the  iron 
the  shapes  in  wliich  they  como  into  thi 
At  his  hands  the  nail  was  fashioned  wi 
of  the  nail  rod,  heated  in  the  fire  to  re 
from  the  rod  with  a  chisel,  the  bead  wa 
also,  tlie  nail  being  placed  in  tite  "  hoi 
iron,  with  a  Etcel  knob  at  each  end,  pi 
shank  of  the  nail,  and  countersunk  to  c 

At  about  1T90  the  first  machine  inter 
labor  in  the  manufacture  of  nails  was  [ 
simply  intended  to  use  hammers,  driv 
power,  for  the  purpose  of  working  the 
tiiat  tliey  were  worked  by  hand. 

In  1790,  however,  a  machine  patent{ 
designed  to  introduce  a  new  method, 
faced  witii  Hteol,  i[]to  wliich  were  sunk 
the  nails  to  lie  made.  One  half  of  tl. 
each  roller,  and  these  forms  were  arran 
tlie  rollers,  so  that  a  bar  of  iron  plac< 
squeezed  into  a  line  of  nails,  the  hcai: 
noctod  with  the  end  of  another.  The  i 
rated  with  shears.  He  also  proposed,  b 
forms  close  together,  to  convert,  by  th 
iron  into  nails. 

It  was  also  attempted  about  this  tin 
them  ;  biit  as  they  were  found,  by  ex 
for  any  practical  use,  this  method  w 
made  by  all  of  these  processes  wei 
AmericA,  where  wood,  especially  in  thi 
mpnt  of  the  coiintry,  was  chiefly  used 
building,  the  attention  of  inventive  n 
metltods  of  cheapening  tiieir  prodiictioi 

The  first  nujla  made  in  the  United  St 
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the  hand  process  in  use  in  England.  In  the  colonial  times  the 
manufacture  was  carried  on  as  described  by  Fisher  Ames,  of  Mas- 
sachusetts, in  a  speech  made  before  Congress  in  1789,  when  it  was 
proposed  to  put  a  duty  of  a  cent  a  pound  upon  all  imported  spikes, 
nails,  tacks,  and  brads,  in  order  to  foster  this  industry.  During 
the  debate  Mr.  Ames  said,  "  This  manufacture,  with  very  little 
encouragement,  has  gi'own  up  remarkably.  It  has  become  com- 
mon for  the  country  people  in  Massachusetts  to  erect  small  forges 
in  their  cliimney  corners,  and  in  winter  and  in  evenings  when 
little  other  work  can  be  done,  great  quantities  of  nails  are  made, 
even  by  children.  These  people  take  the  rod  iron  of  the  merchant 
and  return  him  the  nails ;  and,  in  consequence  of  this  easy  mode 
of  barter,  the  manufacture  is  prodigiously  great.  These  advan- 
tages are  not  exclusively  in  the  hands  of  the  people  of  Massa- 
chusetts. The  business  might  be  prosecuted  in  a  similar  manner 
in  every  state  exerting  equal  industry." 

In  Alexander  Hamilton's  report,  as  Secretary  of  the  Treasury, 
in  1*791,  in  speaking  of  the  consumption  of  iron,  he  says  that  the 
United  States  already  supplied,  in  a  great  measure,  their  demand 
fur  spikes  and  nails,  and  were  able  to  do  so  entirely.  This  in- 
crease of  this  branch  of  manufacture  had  been  brought  about 
despite  the  action  of  the  English  government ;  the  policy  of 
which,  (lunng  the  entire  colonial  period,  had  been  calculated  to 
make  the  colonies  entirely  dependent  upon  the  mother  country  for 
all  the  manufactured  articles  they  consumed.  As  an  expression 
of  what  the  English  government  desired,  Lord  North,  during  the 
discontent  just  prior  to  the  revolution,  declared  that  the  colonies 
should  not  be  allowed  to  make  even  a  nail  for  their  own  use. 

Tin's  short-sighted  and  selfish  policy  having  led  to  the  discon- 
tent wliich  finally  culminated  in  the  struggle  for  independence, 
caused  a  spirit  of  resistance  among  the  colonies,  and  led  to  the 
quite  general  formation  of  leagues,  the  members  of  which  pledged 
tlieniselves  to  use  no  imported  articles,  but  to  depend  entirely 
upon  those  manufactured  at  home.  The  result  of  this  condition 
of  things  was,  of  course,  to  increase  the  demand  for  home-made 
nails,  among  other  things,  and  to  stimulate  the  inventive  genius 
of  the  country  in  the  production  of  new  methods  for  increasing 
and  cheapening  their  manufacture. 

About  1776,  Jeremiah  Wilkinson,  of  Cumberland,  Rhode  Island, 
who  was  engaged  in  manufacturing  hand  cards,  used  in  preparing 
wool    for  spinning,   found  the   price  of  the  tacks  used  in  their 
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maniiracturo  bo  liigli,  owing  to  tlic  w. 
was  tlit'ii  ragiiig,  antl  tu  tljc  time  and  1 
thcui  bv  tlic  iiaiid  pioccsa  thuu  in  ubo, 
tacka  by  (lilting  tlii-m  fnirn  u  piece  ol 
elicars,  uii<!  tht-'n  licaOiiig  tliciii  in  a  vii 
wai'dfi  ailii|)t('d  tu  making  cut  nailn,  ai 
posed  to  hv  tlie  pci-rton  wUo  first  [irodm 

A  macliino  ftir  cutting  and  lirailing 
by  Jacob    Perkins,  of  Xewbnrypoit, 
active  i)ionociK  in  tlic  army  of  America 
at  Aiiictjbnry.     It  was  patented  Janua 
have  been  able  t»i  turn  out  10,000  nailti 

Ezckiei  Uced.  of  Briiljje water,  inven 
fur  cutting  tucks  and  naita,  wliieli,  be 
Abingtoti,  laakiti^  in  IS15  one  hundred 

JeKHe  lii'cd,  a  son  of  tlio  prccediPif 
chine  for  making  and  hc:iding  lacka  a 
of  sixty  thousand  a  day. 

In  1780  Samuel  Bi-iggs,  of  Philudelp 
Legislature  and  the  General  Congress  t 
for  making  nails,  ecrcwa,  and  gimlets,  i 
n  scaled  box,  a  model  of  Ins  nail  m;icl] 
lu  August,  1797,  he,  with  liiia  mm,  rcc 
nail-making  nuichiuc  issued  by  the  Unit 

Tlie  second  one  was  granted  in  Febr 
khiH,  of  Pliiladelphia. 

David  Fulsimi,  also,  in  17"!),  petitio 
tcct  his  invention  for  cnttiii;r  nails  wit!. 

It  is  thns  evident  that  iiboiit  the  sain 
facturing  nails  were  made  by  varions 
of  tlie  eiiniLtry  ;  and  it  is  still  a  aoniewl 
tlie  credit  of  ai)!tolute  priority  is  due. 

The  liiisiness,  however,  having  litren 
patent  was  granted  to  Samuel  Hnijei-s 
Boston,  )Iass.  This  machiiir',  known 
has,  will)  Heed's,  above  mentioned,  sup 
tant  as  li.ia  been  its  influence  upon 
making,  yet  the  patent  was  sold  to  a 
sand  dullarii. 

The  re]>rcBCntativc  firm,  in  llio  presi 
of  tacks  aad  small  nails  is  that  of  H. 
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Tannton,  Mass.  In  this  manufactory  over  three  hundred  opera- 
tives are  employed,  and  about  two  hundred  and  twenty-five  ma- 
chines of  the  Blanchard  and  Reed  patterns,  with  an  important  im- 
provement patented  by  Mr.  William  H.  Field. 

The  buildings  are  over  seven  hundred  feet  long,  and  in  their 
architectural  finish,  together  with  their  inside  decoration,  and  the 
order,  neatness,  and  propriety  of  their  arrangement,  are  at  once 
models  of  industrial  economy,  and  also  a  constant  school  for  the 
culture  of  those  who  are  engaged  there. 

In  common  with  every  other  variety  of  organized  life,  men  and 
women  are  the  results  of  their  surrounding  conditions ;  and  this 
truth,  which  is  too  often  neglected  in  the  arrangement  and  pro- 
priety of  our  industrial  enterprises,  is  here  fully  exemplified.  The 
moral  influences  of  neatness,  propriety,  and  order  are  seen  at  a 
glance  in  the  character  and  deportment  of  the  numerous  women 
and  children  who  are  here  usefully  employed. 

In  the  gradual  advance  of  industry,  from  the  ergastula,  or  slave 
pens  of  Rome,  through  the  modified  forms  of  villainage  and  serf- 
dom in  Europe,  to  that  of  citizenship  in  this  country,  with  each 
step  in  the  improvement  of  the  condition  of  labor,  the  organiza- 
tion of  society  has  been  found  to  become  more  stable,  and  prop- 
erty to  become  more  secure,  in  proportion  as  the  material  welfare 
of  all  classes  has  been  increased. 

The  machinery  used  in  Messrs.  Fields'  establishment  is  mostly 
manufactured  by  the  company  from  their  own  patterns,  and  under 
their  own  inspection,  so  as  to  secure  the  best.  The  range  of  their 
manufacture  includes  about  a  thousand  varieties  of  small  nails  and 
tacks,  which  are  made  of  iron,  zinc,  copper,  steel,  and,  in  fact, 
from  every  variety  of  material  used  for  this  purpose.  Over  thirty- 
five  millions  of  nails  and  tacks  are  n)ade  here  daily,  and,  on  an 
average,  about  two  hundred  boxes,  or  other  packages,  of  nails  and 
tacks,  weighing,  in  the  aggregate,  between  nine  and  ten  tons,  are 
daily  sent  out  for  distribution  over  the  markets  of  the  world. 

Much  credit  in  the  organization  of  this  vast  industry  is  due  to 
Mr.  Elijah  S.  Caswell,  for  the  mechanical  skill  which,  during  the 
thirty  years  he  has  been  at  the  head  of  the  cutting  department, 
he  has  brought  to  bear  in  perfecting  the  machinery  used.  The 
visitor  to  this  establishment  will  be,  perhaps,  most  astonished  at 
seeing  in  the  cutting  room  the  array  of  machines,  which,  for  com- 
pactness, and  the  amount  of  work  they  perform,  are  probably 
excelled  nowhere  in  the  United  States.     Each  machine  cuts  and 
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heads  fifleon  tliousand  naila  or  tacks  ai 
at  tlic  rate  of  fifteen  hunUroii  tu  three 
are  niacle,  alao,  tlie  famous  ciiisLl-poitit 
ing,  and  wliiuh  arc  made  by  no  otlier 
packing  room  is  an  admirably  designoi 
a  glance  in  wiiat  drawer  any  desire 
twenty  varieties  of  labels  nsed  can  be 

The  extent  of  the  business  is  she 
labels  are  provided  by  tie  two  tons  at 
tacks,  iatended  spcciali;  for  use  in 
also  here  a  complete  department  fu 
Bcraps  of  leather  frOm  shoe  manufacb 
far  and  near,  and  by  machinery  fashioi 
which  are  at  the  same  time  driven  ' 
ating  one  of  these  machines  can  leat 

This  establishment  was  founded  b; 
1869,  at  the  ago  of  73.  The  success 
his  business  capacity  and  liis  talent 
while  the  affectionate  regard  in  which 
he  employed,  and  the  confidence  anJ 
community,  arc  evidences  of  his  liigh 
now  carried  on  as  a  chartered  corpo 
name,  and  under  the  direct  mahagcm 
president  of  the  corporation,  the  old 
and  who  was  practically  engag'cd  in  I 
for  nearly  forty  years,  and  of  Mr,  N. 
the  corporation,  who  has  been  for  nc 
with  the  house.  Mr.  Charles  II.  Fi' 
Albert  Field,  is  one  of  the  board  of 
Mr.  Leaoder  Soule,  a  practical  tack-i 
superintendent  of  the  cstablisliment. 
had  the  direct  charge  of  the  packing  i 
over  forty  years,  should  not  he  forgoti 
by  his  peculiar  talent  in  systematizing 
management,  added  largely  to  the  efli 
nent.  With  a  manaf^ment  like  this, 
by  none,  it  is  not  at  all  surpriaing  that  1 
are  to  be  found  in  nearly  every  qiiartc 
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IOI!f   OF  BAJTKI-— SAir   AX    ZXCBAHOITO     ARMAI,. — 

.  — TBK  RKOEMiTT  rom  A  roruLAR  iiirDiiiiT4iipnra  qv  n- 
.  suHBCTi.  —  THB  KAtamiAL  QDuiioira- —  TBK  nut  babx  »• 

TABLISUKD.  —  Tni  OAUaM  WBICB   LSR  TU   IT*   FOKHATIOX. — TBI     CAHSRA 

neat.'  lupKBsriTi.  —  tub  daxk  of  0(RBva.  —  otkbb  Sabbs.  —  tbb  babk 

OP   ENaLAHD. — THB   BOTAb  BZOBABOBB. — XICHABL  OODFBBT.  —  TBB  FIBBT 

TiiB  bauk  of  kmolabd.  — /outt-stock   bamb*.  —  ifbow- 

H.— BAHKIIta   IS   THB   UHITSD    ITATBB.  —  TBB   BAHB  OF  NOBTH 


BAaSa.  —  THEIk     DtKrULMBSa.    —  TRB     FRBMBTT 


T^i:  pnctico  of  banking  and  the  estaUishmeiit  of  btoks  belong 
entirely  to  the  modern  world.  The  natioiis  of  antiquity  kneir 
iiotiiiiig  about  such  practices.  The  passage  in  the  parable  of  the 
elutlifiil  servant,  "Thon  onghteat  to  have  put  my  money  to  the 
exchangers,  and  then  at  my  comiug  I  should  have  received  mine 
own  with  usury,"  shows  that  the  payment  of  interest  was  in  npe 
at  that  d.-iy,  white  Christ's  attack  upon  the  money  changers  in  the 
Temple  suggests  how  the  husinesa  was  then  carried  on.  Of  coarse, 
as  man  stands  preeminently  among  the  rest  of  the  organic  worid 
ai  an  exchanging  animal,  trade  and  barter  were  probably  among 
the  first  methods  iittroduced  in  pre-historic  times  as  a  means  for 
gratifying  the  desires  of  the  men  of  that  period. 

Among  the  Egyptians,  from  whom  the  Uebrewsanqnestionably 
derived  many  of  their  arts  and  customs,  there  mast  have  existed 
an  industrial  soeiety  which  had  reached  qnite  a  degree  of  devel- 
opment. The  government,  like  all  govemmenta  in  ao  early  stage 
of  the  development  of  popular  freedom,  had  organized  an  effective 
and  oppressive  syBtem  of  taxation.  For  meeting  the  necessary 
expenses  of  building  snch  enormous  architectural  monnmenta  as 
still  exist  in  Kgypt,  vast  sums  of  money  must  have  been  collected 
and  disbursed,  even  though  the  work  was  perfonned  by  alavpsv 
(107») 
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Anything,  however,  resembling  onr  mod< 
entirely  unknown  to  tliem ;  or,  ratbei 
which,  by  the  experience  of  successive  | 
velopcd  the  financial  and  comraefcial  me 
that  they  possessed.  Their  money  conj 
-and  their  only  method  of  keeping  it  w« 
in  strongly  built  depositories. 

It  was  the  same  with  all  the  other 
Rome,  with  all  the  luxury  which  the  reB< 
into  her  lap,  the  convenience  and  cheap 
mercial  methods  were  entirety  unknowr 
pie,  with  which  tlie  Roman  legions  we 
army,  and  consisted  of  a  store  of  gold  s 
to  be  carefully  guarded,  and  was  most 
.Although  within  the  present  century  ti 
scientific  method  of  study  to  the  record 
hands  of  Niebuhr,  Grote,  and  others  ol 
increased  our  knowledge  of  the  politics 
the  history  of  those  times,  and  has  cu 
■formerly  passed  as  history,  while  the  st 
'pursued  without  method,  and  always  in 
-etill  there  is  a  great  deal  in  the  manners 
-the  daily  life  of  the  people  which  has  m 
'to  the  comprehension  of  the  modem  wo 
of  the  hints  and  suggestions  which  ex 
■literature  of  the  nations  of  that  time. 

Especially  is  this  so  with  the  financial 
how  they  gained,  and  kept,  or  used  th< 
which  the  want  of  our  modern  methods 
the  general  intelligence  and  political  ii 
are  still  subjects  of  inquiry.  It  is  ditlicul 
possibility  of  a  large,  cultivated,  and  inc 
without  a  bank,  and  much  of  the  politic 
times  was  caused  by  the  very  want  of 
a  state  of  things  made  necessary.  The 
of  the  medium  of  exchange  are  as  im 
daily  life  aa  the  comprehension  and  ci 
are  to  political  independence,  and,  perh 
financial  despotism  is  more  constant  an 
political  tyranny,  and  enters  more  comp 
lations  of  life.     It  is,  therefore,  but  nt 
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world,  and  especially  in  this  country,  tbe  coarse  of  social  revolu- 
tion has  reached  the  stage  in  which  the  material  questions  have 
become  the  most  important.  By  the  possession  of  the  right  of 
su^'ragc  the  people  have  gained  the  right  to  take  an  interest  in  po- 
litical matters,  and  control  their  organization  in  accordance  with 
the  best  interests  of  their  own  morality  and  well-being.  It  is, 
therefore,  strictly  in  the  line  of  progress  that  the  material  ques- 
tions should  be  subjected  to  the  same  process ;  and  among  them 
there  is  not  one  which  is  of  more  importance  than  that  of  banks 
and  banking. 

The  first  bank  established  in  the  modem  civilized  world  was  the 
bank  at  Venice,  which  was  founded  in  115*7.  According  to  some 
autliorities  it  was  founded  in  consequence  of  a  loan  which  the  state 
had  felt  the  necessity  of  raising  in  order  to  carry  on  a  war  with 
the  Greek  empire  in  1166-tl.  According  to  other  accounts  it  was 
founded  to  meet  the  exigencies  of  the  new  condition  of  things 
caused  by  the  crusades.  The  armies  which  swarmed  from  all 
parts  of  Europe  to  the  East  required  some  new  commercial  method 
for  making  use  of  the  money  they  needed  for  their  expenses. 
Whichever  account  is  correct,  there  is  no  question  but  that,  at  first, 
it  was  simply  a  bank  of  deposit.  Persons  having  money  could  place 
it  in  the  hands  of  the  bank  and  feel  secure  of  its  safety,  while 
they  were  also  able  to  have  it  transferred  to  the  account  of  some 
one  else  upon  the  books  of  the  bank,  the  money  in  such  cases  re* 
maining  in  the  possession  of  the  bank.  Slight  as  this  conven- 
ience appears  to  us  now,  yet  it  was  unquestionably  a  considerable 
advance  upon  those  which  were  in  use  at  the  time  of  the  bank's 
foundation.  Subsequently  this  bank  introduced  the  custom  of 
transferring  its  deposits  by  drafts  drawn  by  their  owners. 

The  Bank  of  Venice  was  not,  however,  entirely  a  new  creation 
(human  institutions  are  never  formed  in  that  way),  but  was 
a  modification  of  the  conditions  previously  existing,  to  suit  the 
new  exigencies  of  the  new  conditions.  It  was  a  step  in  the  direc- 
tion of  progress,  a  further  differentiation  in  the  growth  of  social 
organization.  To  meet  the  expenses  of  the  state,  contributions 
had  been  levied  upon  the  most  wealthy  of  its  inhabitants,  and  a 
chamber  of  lenders  ( Camera  degV  impresHti)  had  been  established 
for  the  purpose  of  managing  the  funds  thus  collected,  and  of  pay- 
ing the  guaranteed  interest  of  four  per  cent,  to  the  lenders.  From 
these  creditors  of  the  state  was  subsequently  incorporated  a  com- 
pany for  the  management  of  their  mutual  interests,  and  from  this 
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the  Bonk  of  Venice  was  formed.  Tliie 
an  incorporated  bod;  of  creditors  of  tlie 
gave  certain  privileges  in  cumpeiiSdtit 
money.  The  public  debt  was  made  train 
the  bauk  in  the  same  manner  as  is  now 
statee,  or  with  the  atock  of  incorporatei 
chief  privilegee  consisted  in  the  obliga: 
upon  the  merchants,  to  get  tiieir  contract 
bank  money  instead  of  in  the  current  ) 
Bank  of  Venice  was,  therefore,  eescntiull 
not  of  iseue,  and  this  character  it  rctaiuei 
of  its  existence,  until  it  was  suppressed 
of  revolutionary  France  obtained  posseee 

The  slowness  with  which  new  metho 
were  accepted  and  introduced  in  Europe 
to  the  moral  stagnation  of  the  times  com 
and  jealousy  of  the  various  comrnunitic 
tiiat  over  two  hundred  years  iutcrvene( 
of  the  Bank  of  Venice  to  the  next  ins 
The  second  bank  in  Europe  was  the  Bai 
founded  in  1345.  The  Bank  of  Gcnev: 
but  did  not  go  into  practical  operation  t 
Barcelona  was  established  in  1401,  and  I 
to  have  been  first  negotiated  here.  Tlie 
formed  in  160!f,  as  a  bank  of  deposit  and 
aive  commerce  of  that  city  at  this  time 
ci^ly  necessary  to  have  some  place  in  w 
the  various  nations  could  be  tested,  and 
common  standard.  In  1G19  the  Bank 
for  performing  the  same  office  for  the  silv 
commerce.  The  profits  of  this  bank  we 
one  half  of  one  per  cent,  for  testing  the 
and  keeping  it,  subject  to  the  owner's  or 

The  banking  history  of  Brigand  is,  how 
here,  as  having  had  the  most  influence  i 
of  this  kind.  The  practice  of  banking  ' 
duced  into  England  by  the  Italian  mcrcha 
with  the  method  of  the  art  in  use  in  V( 
London  in  considerable  numbers  about  the 
century,  and  who,  most  probably,  soon  e 
the  Jews  and  the  goldsmiths,  who  wer< 


BANKS  AND  BANKING.  1083 

money-lenders   in  England,  and  even  now  have  not  entirpljr  lost 
their  traditional  claim  to  this  occupation. 

Stow,  in  his  Survey  of  the  Cities  of  London  and  Westminster, 
published  in  1598,  says,  **  Then  have  ye  Lombard  Street,  so  called 
of  the  Longobardfl  and  other  merchants  ;  strangers  of  diverse  na- 
tions assembling  there  twice  every  day.  Of  what  original,  or 
continuance,  I  have  not  read  of  record,  more  than  that  £duard 
the  Second,  in  the  twelfth  of  his  reign,  confirmed  a  messuage, 
some  time  belonging  to  Robert  Turke,  abutting  on  Lorpbard  Street 
toward  the  south,  and  toward  Cornhill  on  the  north,  for  the  mer- 
chants of  Florence,  which  proveth  the  street  to  have  had  the 
name  of  Lombard  Street  before  the  reign  of  £duard  the  Second.*' 
This  same  locality  has  remained  the  financial  centre  of  London' 
until  this  day,  and  the  proximity  of  the  Bank  of  England,  the 
Exchange,  and  the  various  ofiBces  of  the  other  joint-stock  banks 
and  private  bankers  and  brokers,  whicii  cluster  here  as  thickly  as 
bees  in  a  swarm,  make  the  value  of  the  land  dearer,  it  is  estimat- 
ed, than  any  other  piece  of  the  same  size  on  the  earth. 

The  early  prejudice  in  England  against  the  business  of  banking 
and  dealing  in  money  is  shown  in  the  following  extract  from  Ar- 
nold's Chronicle,  as  occurring  in  the  year  1278  :  "  All  the  gold- 
smiths of  London,  with  all  those  that  kept  the  Change,  and  many 
other  men  of  the  city,  were  arrested  and  taken  for  buying  of  plates 
of  silver,  and  for  change  of  great  money  for  small  money,  which 
were  indicted  by  the  wards  of  the  city  ;  and  on  Monday  next  after 
the  Epiphany,  the  justices  sitling  at  the  Guildhall  to  make  deliv- 
erance, that  is  to  say,  Sir  Stephen  of  Pencestre,  Sir  John  of  Cob- 
ham,  and  other  with  that  these  last  pleased  to  associate  to  them, 
and  there  were  pre-judged,  and  drawn,  and  hanged  three  English 
Christian  men,  and  two  hundred  fourscore  and  twelve  English 
Jews." 

The  business  of  dealing  in  money  was,  in  those  "  good  old 
times,"  it  is  seen,  not  without  other  dangers  than  those  which  ac- 
company it  in  these  days ;  and  it  is  singular  to  see  the  preposter- 
ous legislation  by  which,  during  the  whole  of  the  middle  ages,  it 
was  supposed  that  this  necessary  business  of  society  could  be  con- 
trolled or  repressed.  During  this  time  the  chief  trade  in  money, 
which  was  all  in  coin,  was  in  the  hands  of  a  number  of  persons 
called  the  royal  exchangers.  Severe  laws  were  made  against  the 
exportation  of  English  coin,  and  Erasmus  gives  an  account  of  the 
annoyance  he  was  put  to  on  arriving  penniless  on  the  continent 
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from  a  trip  to  England,  the  cuatom-hous 
from  that  country  having'  robbed  him, 
ef  every  penny  in  his  poBsession.  A 
changing  the  money  of  the  realm  for  fi 
was  held  to  be  a  epeciul  royal  prerogs 
aa  a  "  flower  of  the  crown  ;  "  aiid  an  in 
the  king's  exchanger,  was  alone  entitle 
of  the  realm  with  merchant  strangers  ft 
couDtriee,  and  to  supply  those  leaving  1 
gers  or  natives,  with  auch  foreign  monc 
carry  with  them. 

The  house  in  which  this  business  wae 
Exchange,  and  from  this  our  name  for  g 
rived.  This  prerogative  of  the  crown 
reign  of  Henry  VII.,  when  it  fell  into 
Charles  1.,  who,  in  1627,  issued  a  proc 
person,  of  whatever  quality,  trade,  or 
meddle  with  the  exchange  of  moneys  wi 
the  crown.  At  the  same  time  this  king 
land  to  the  sole  office  of  "  changer,  ex 
la  answer  to  the  dissatisfaction  wliicli 
especially  in  the  city  of  London,  a  pa 
next  year  by  the  king's  authority,  ont: 
the  Office  of  Hiit  Majesty' a  Exchange  Ri 
that  this  office  had  been  in  existence 
reign  of  Henry  I.  until  that  of  Henry 
cause  the  coinage  of  the  realm  had  b 
not  possible  to  exchange  it. 

The  difficulty  wliich  mankind  have  cr 
tard  their  liberty  of  development  in  boc 
even  more  apparent  when  it  is  rcmeniL 
of  the  coinage  was  also  one  of  the  acta 
and  was,  perhaps,  a  worse  infringer 
the  subject  than  even  the  above-racnt 
ever,  was  approaching  when  the  princi 
Bcrted  itself  in  the  commonwealth,  an 
exercise  of  his  prerogative,  continued 
conflagration  which  then  burst  out.  I 
tom  of  the  goldsmiths  of  London,  who  < 
changers  of  that  metropolis,  to  deposit 
ter  of  the  Mint  in  the  Tower,  Charles  1. 
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cumstance  to  seize,  just  before  the  meeting  of  the  Long  Pariiament, 
about  two  hundred  thousand  pounds,  calling  it  a  loan.  An  act  of 
the  same  kind  was  performed  later  by  Charles  II.,  by  borrowing  in 
the  same  manner  one  million  three  hundred  and  twenty-eight  thou- 
sand five  hundred  and  sixty-two  pounds,  which  the  holders  had 
deposited  in  the  exchequer  for  security. 

Tiiose  assertions  of  the  royal  prerogative  tended  to  increase  the 
buHinoss  of  private  banking,  which  was  carried  on  by  the  corpora- 
tion of  goldsmiths ;  and,  as  a  contemporary  pamphlet  has  it,  "  the 
goldsmiths  began  to  receive  the  rents  of  gentlemen's  estates  re- 
mitted to  town,  and  to  allow  them  and  others  who  put  cash  into 
their  hands  some  interest  for  it.'^  Money  thus  received  was  gen- 
erally acknowledged  by  the  goldsmiths  in  a  receipt,  which  was 
transferable,  and  thus  can  be  considered  as  the  representatives 
for  that  time  of  the  modem  bank  note. 

In  1694  the  Bank  of  England  was  established.  The  originator 
of  the  idea  of  this  bank  was  William  Paterson,  a  Scotchman,  who 
seems  to  have  been  a  man  of  a  very  comprehensive  mind,  and  not 
to  have  been  comprehended  by  his  contemporaries.  He  was  asso- 
ciated in  the  direction  at  the  first,  but  soon  left  it.  The  subject 
of  a  bank  had  been  before  discussed  in  England,  during  the  Com- 
mon wealth,  and  at  the  first  council  of  trade  which  met  at  Mercer's 
Hall,  after  the  restoration,  a  proposition  was  brought  forward  for 
"  the  establishment  of  banks  and  Lombards  among  us,  as  in  Hol- 
land.'' When  Paterson  therefore  proposed  his  plan,  it  was  imme- 
diately accepted. 

The  bank  was  started  with  a  capital  of  one  million  two  hun- 
dred thousand  pounds,  which  was  to  be  lent  to  the  govern- 
ment, which,  in  return,  guaranteed  an  annual  payment  of  one 
hundred  thousand  pounds,  or  eight  per  cent,  on  the  investment, 
and  four  thousand  pounds  a  year  for  the  expenses  of  the  manage- 
ment.    The  entire  stock  was  subscribed  in  less  than  ten  days. 

The  best  evidence  of  the  condition  of  the  general  intelligence 
concerning  financial  matters  and  methods  in  England  at  this  time 
will  be  found  in  the  following  extracts  from  a  pamphlet  of  the  time, 
written  in  answer  to  some  objections  which  had  been  brought 
against  the  bank  and  against  its  influence.  This  pamphlet  was 
published  about  1694,  and  was  written  by  Michael  Godfrey,  the 
deputy  governor  of  the  bank.  It  has  been  reprinted  in  the  Som- 
ers  collection  with  the  title  A  Short  Account  of  the  Bank  of  Eng- 
land.     The  author  states  that  his  olgect  is  to  prove  "  that  the 
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bonk,  notwithstanding  all  the  cavils  wt 
of  its  oppuaents  had  raised,  is  oue  of 
that  ever  woe  made  for  the  good  of  t 
of  the  peculiar  advaatagCB  brought  aboui 
"the  ease  and  Becurity  of  the  great  re< 
moQcy  which  are  made  by  the  bank,  wb 
as  it  is  at  the  goldsmith's,"  and  he  rei 
much  money  baa  been  lost  in  England  by  ' 
enors  breaking,  which  in  about  thirty  yeaj 
so  little  as  betwixt  two  and  three  millioi 
been  prevented  had  a  bank  been  sooner  « 
viding  this  aecurity,"  he  continued,  "  the 
to  the  pubtick,  extends  iteelf  likewise  to 
men's  occasions,  for  they  lend  money  on  . 
ritiesat  five  percent,  per  annum,  and  their  v 
do  it  has  given  a  check  to  the  raising  tl 
five  to  sis  per  cent,  per  anoara  as  was  att< 
of  land  were  made  more  secure  money  n 
four  per  cent,  per  annum,  and  in  time  of 
per  annum.  Foreign  bills  of  exchange  ai 
one  half  per  cent,  per  annum,  and  inland 
at  six  per  cent,  per  annum,  and  those  wh 
bank  have  the  one  discounted  at  three 
which  must  goldsmiths  used  to  take  nine 
num.  And  money  is  lent  on  pawns  of  cc 
perishable  at  fire  per  cent,  per  annum, 
aeccBsitiea,  have  paid  more  than  double  a 
many  great  traders." 

Another  still  greater  benefit  which  the 
bank  is,  that  "  the  bank,  beside  the  raisinf 
thousand  pounds  towards  the  charge  of 
could  otheiwise  have  been  done,  and,  lik 
tying  the  people  faster  to  the  govemmenl 
interest  of  money  as  well  on  publick  as 
the  lowering  of  interest,  besides  the  en< 
industry  and  improvements,  will,  by  a  m 
the  value  of  land." 

The  chief  objections  raised  to  the  estal 
En^and  at  this  time  were  based  upon  pc 
made  by  the  conservative  tory  interest  c 
wiB  a  whig  measure,  and  was  soppoited 
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tion,  to  which  it  brought  most  opportune  and  welcome  financial 
aid.  In  the  history  of  the  progressive  steps  made  by  our  own 
banking  S3'stcm  towards  a  more  democratic  and  universal  charac- 
ter, we  shall  find  the  same  political  reasons  lying  at  the  basis  of 
many  of  the  obstacles  put  iu  the  way  of  its  success.  It  is  rare 
that  men  have  any  method  for  testing  their  opinions  upon  such 
matters,  or  that  tliey  look  to  principles,  instead  of  party  interests,  in 
judging  of  them.  The  history  of  the  Bank  of  England  is  also  of 
great  value  for  reading  the  history  of  our  own,  since  it  shows 
that,  while  Mr.  Godfrey  was  right  in  the  advantages  he  claimed 
for  the  bank,  yet  the  bank  itkelf  came  to  be  the  chief  obstacle  in 
the  way  of  a  further  extension  of  the  advantages  of  banks,  de- 
manded by  the  increased  activity  and  knowledge  of  the  people, 
and,  as  with  our  own  banks,  was  blind  enough  to  its  own  interest 
to  suppose  that  they  were  best  subserved  by  an  obstinate  adher- 
ence to  measures  the  utility  and  value  of  which  had  long  passed 
away,  instead  of  advancing  with  the  tide  of  public  opinion  to- 
wards the  universal  spread  of  financial  Yreedom.  So  certainly  and 
surely  do  all  monopolies  in  the  financial,  as  well  as  in  the  polit- 
ical and  moral  worlds,  tend  to  injure  their  possessors  by  contract- 
ing their  vision,  and  disenabling  them  to  take  a  generous  and 
large-hearted  view  of  things  outside  of  the  petty  circle  of  their 
own  small  interest,  as  well  as  wrong  the  public  by  depriving  thera 
of  the  use  of  their  own  powers,  and  compelling  them  to  rely  upon 
substitutes  which,  from  the  very  nature  of  the  case,  must  be  in- 
adequate to  the  desired  end. 

By  its  first  and  original  charter  the  Bank  of  England  was  lim- 
ited in  its  privileges ;  nor  did  its  terms  forbid  the  formation  of 
any  other  banks,  either  of  deposit  or  issue.  Its  success  led  to  the 
inauguration  of  a  series  of  schemes,  one  of  which  was  a  "  Land 
Bank,*'  intended  to  advance  money  upon  landed  estates.  There 
was  not,  however,  at  the  time  a  sufficient  demand  for  its  services 
to  make  it  successful,  and  the  bank  failed  after  a  short  existence. 
Another  sclnMne  was  the  "  Charitiible  Corporation  Fund.^'  It  was 
started  in  1705  with  the  object  of  encouraging  commerce  and  in- 
dustry, by  taking  money  on  deposit  from  the  upper  as  well  as  the 
middle  and  lower  classes  of  society  —  becoming,  in  fact,  a  sort  of 
savings  bank,  and  lending  the  funds  it  gathered  to  small  traders 
and  manufacturers,  somewhat  after  the  style  common  then  and 
since  in  Scotland.  It  was  at  first  so  successful  that  its  directors 
soon  proposed  to  increase  its  capital,  and  subscriptions  were  flow- 
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ing  in  enthusiastically,  when,  all  at  om 
the  bauk  was  insolvent.  The  dircctora 
holders,  falsitied  the  accounts,  and  madi 
million  of  pounds.  The  govenimental 
sponee  to  the  public  discontent  caused  I 
1d(^,  had  for  some  time  a  great  influent 
donee  in  the  s^Btem  of  joint-stuck  banke 

In  the  year  1T08  the  Bank  of  Bnglan 
concern,  had  sufiQcicnt  connection  with  i 
ler  ae  a  government  initUtutioD,  obtain< 
leges,  the  passage  of  an  act  forbidding 
banks  with  mure  titan  eix  partners.  In 
act  it  was  provided  that  "  during  the  cc 
and  company  of  the  Bank  of  England, 
any  body,  politic  or  corporate,  united,  c 
the  governor  and  company  of  the  Bank 
persons  whatsoever,  united  or  to  be  ui 
uerships,  exceeding  the  number  of  eii 
Great  Britain  called  England,  to  borrow 
or  BumB  of  money  in  their  bills  or  notei 
any  lees  time  than  six  months  from  the 
clause  put  a  stop  to  the  further  intrc 
system  of  banks  in  England  for  one  hun 
and  against  its  repeU  the  influence  of 
Btrennously  and  constantly  thrown  witli 
perhaps,  singular  to  those  whose  studie 
destroyed  all  the  novelty  of  any  new  in 
men  are  to  accept  statements  upon  trus 
tal  habit  which  demands  and  seeks  proo 
ion,  —  it  will  appear  singular  that,  tho 
interestM  of  Great  Britain  felt  the  necee 
fusion  of  banking  facilities,  and  the  foil 
complicated  interests  to  the  control  of 
tution,  yet  no  one  during  all  this  time  (i 
the  act  under  which  the  bank  claimed 
were  as  incompetent  for  this  end  as  moi 
legislative  enactments  is  for  the  purp 
perform. 

The  tendency  of  monopolies,  also,  to 
their  own  best  interests,  ia  shown  in  the 
by  the  bank  itself.     No  measure  has  b 
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gitimate  advantage  to  it  in  its  own  peculiar  sphere  of  interests 
than  the  establishment  of  other  joint-stock  banks,  since  by  their 
means  the  financial,  the  commercial,  and  the  industrial  activities  of 
England  have  been  greatly  stimulated,  and  it  is  to  the  healthy  con- 
dition of  these  activities  that  all  legitimate  banking  institutions  owe 
their  own  financial  activity,  since  a  bank  is  not  an  institution  with 
interests  apart  from  the  general  well-being  of  society,  but  is  one 
of  the  complex  series  of  organizations  in  which  the  morality,  the 
knowledge,  and  the  activity  of  the  times  are  expressed. 

As  we  havo  seen,  the  first  banks  established  were  really  specie- 
paying  banks.  They  were  dealers  in  money  when  the  only  money 
in  circulation  was  metallic,  and  were  consequently  specie-paying 
banks  from  the  necessities  of  the  situation.  A  people,  however, 
who  depend  only  on  a  metallic  currency  for  the  transaction  of  their 
commercial  affairs,  cannot  have  arrived  at  any  advanced  stage  of 
commercial  or  industrial  development.  The  world  might  as  soon 
attempt  to  confine  itself  to  the  old  roads,  the  foot  messengers, 
and  the  other  appliances  formerly  in  use  to  supply  the  needs  for 
the  circulation  of  its  industrial  products  and  its  intelligence,  as  to 
confine  its  monetary  circulation  to  that  of  gold  and  silver.  Yet 
the  Bank  of  England  still  keeps  up  the  tradition  that  it  is  a  specie- 
paying  bank,  and  Sir  Robert  Peel's  famous  bank  restriction  act  of 
1844,  by  which  the  circulation  of  the  bank's  notes  was  limited  to 
a  certain  accordance  with  the  reserve  of  coin  kept  in  its  vaults,  is 
still  unrepealed.  And  this,  too,  notwithstanding  that  the  best  po- 
litical tiiinkors  of  England  have,  time  and  time  again,  shown  the 
folly  of  this  measure,  and  though  the  bank  itself  has  on  several 
occasions  been  forced  to  suspend  specie  payments,  and  apply  to 
Parliament  for  permission  to  take  this  course,  and  though  at  no 
time  in  its  history  has  it  ever  had  the  gold  which  would  have  been 
necessary  to  pay  the  possible  demands  upon  it.  In  1857,  one  of 
the  occasions  when  the  bank  suspended,  the  gold  and  silver  coin 
in  its  vaults  amounted  to  £604,443,  its  reserve  of  notes  to 
£957,460,  while  its  liabilities  reached  the  sum  of  £19,103,078. 

Various  attempts  to  remove  the  monopoly  of  the  Bank  of  Eng- 
land were  made  during  its  continuance,  and  the  dissensions  con- 
cerning it  served  to  increase  the  knowledge  of  the  public  concerning 
the  mysteries  of  finance.  In  1797,  during  the  continuance  of  one 
of  the  periods  while  the  bank  had  suspended  specie  payments.  Sir 
William  Pulteney  introduced  a  bill  into  the  House  of  Commons 
providing  for  the  erection  of  a  new  bank  in  case  "  the  Bank  of 
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England  did  not  pay  in  specie  on  < 
1797."  in  nrgiiig  Iiis  bill  ho  gave  a  ( 
pointing  out  the  mischief  produced  b; 
it  was  nothing  but  a  premium  for  iudc 
ductive  of  I'lidless  miechief  to  the  1 
country.  By  tlie  force  of  hie  reputal 
ing  spoken  very  strongly  in  favor  of  th 
Three  years  afterwards  the  subject 
House  of  Cummons,  but  was  again  l< 
tltc  support  of  the  goremment  by  an 
est,  three  milliune  of  pounds  to  the  gc 
exchequer  bills.  This  course  was  a 
ment  renewed  the  bank's  monopoly  fr 
expired  by  its  own  limitation,  to  1833 
In  182G  a  bill  was  brought  before 
had  been  passed  by  the  Commons,  pc 
England,  "  except  in  London,  and  wi 
miles  thereof."  The  prime  minister,  1 
occasion  spoke  as  follows :  "  The  pi 
banks  must  now  be  altered,  in  one  wo 
abflurd,  tlic  most  incSicient  legislation 
dation  to  stand  upon.  The  present  t 
liberty  as  to  what  ia  rotten  and  bad 
restriction  as  to  all  that  is  good, 
monger  may  issue  his  notes  witliout 
meet  them,  and  unrestricted  by  any 
the  otlior  hand,  more  than  six  perso 
not  permitted  to  become  partners  in  a 
wliole  business  of  the  country  might 
the  whole  sj-stcm  is  eo  absurd,  both  ii 
would  not  appear  to  deserve  the  sligh 
tively  considered  even  for  a  single  mo 
*  The  only  result,  however,  of  this  i 
by  the  collective  wisdom  of  tlie  hered 
try,  was  granting  the  privilege  of  fon 
country,  but  limiting  London  and  a  CIT 
it  08  a  preserve  for  the  Bank  of  Engia] 
In  1830  another  strong  eflort  was  mad 
miles  clause,  when  it  was  discorcred  bj 
the  subsequent  ibundor  of  the  London 
the  act  did  not  provide  against^the 
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deposit ;  and  the  correctness  of  his  opinion  being  substantiated  by 
the  opinions  of  the  law  officers  of  the  crown,  the  London  and 
Westminster  Bank  went  into  operation  in  1834,  despite  the  frantic 
efforts  of  the  Bank  of  England  to  preserve  its  monopoly. 

From  that  time  to  this  the  tendency  of  the  English  banking  sys- 
tem has  been  towards  freeing  banking  from  the  absurd  restrictions 
which  were  placed  upon  it  before  the  advent  of  tn&  causes  which 
have  so  increased  the  activity  of  our  modem  social  and  industrial 
life.  Many  of  these  measures,  though  as  necessary  at  the  times 
they  were  passed  as  swaddling  clothes  are  to  an  infant  in  the  arms, 
are  now  become  as  unsuitable  for  the  wants  of  the  modem  world 
as  this  childish  fashion  of  clothing  would  be  for  a  grown  and  active 
man.  The  traditional  confidence  in  the  stability  of  a  metallic  cur- 
rency, despite  the  experience  of  the  world  to  the  contrary,  is  as 
firmly  displayed  in  tlie  banking  and  financial  policy  of  the  English 
bankers  as  the  traditional  reverence  for  the  divine  rights  of  royal 
legitimacy  is  still  the  characteristic  of  the  political  faith  of  the 
average  monarchist. 

At  the  settlement  of  this  country  the  colonists  brought  over  ^ith 
them  the  financial  theories  and  practices  which  prevailed  at  the  time 
in  the  mother  country.  One  of  the  chief  difficulties  they  met  with  in 
organizing  and  increasing  their  industry  was  the  want  of  money. 
As  has  been  seen  elsewhere  in  this  work,  very  soon  after  the  set- 
tlement of  Massachusetts  various  substitutes  for  a  metallic  cur- 
rency were  used,  while  in  Virginia  the  circulating  medium  was 
tobacco.  The  history  of  the  progress  of  the  financial  methods 
used  up  to  the  revolution,  and  during  that  contest,  is  most  sug- 
gestive for  the  right  comprehension  of  our  national  development, 
but  there  is  not  the  space  to  pursue  it  here.  At  the  end  of  the 
revolution  the  country  had,  by  the  continuous  strain  upon  its  re- 
sources of  an  eight  years'  war,  been  almost  entirely  drained  of  its 
wealth.  To  carry  on  the  contest,  the  issues  of  continental  currency 
had  reached  the  enormous  sum,  for  those  times,  of  throe  hundred 
millions  of  dollars,  and  this,  by  its  continued  depreciation,  was 
practically  worthless  as  a  circulating  medium. 

In  1781  Robert  Morris,  who  bad  done  such  substantial  service 
in  the  financial  administration  during  the  revolution,  proposed  a 
plan  for  a  national  bank,  which  was  incorporated  under  the  title 
of  the  Bank  of  North  America,  and  went  into  operation  in  1782, 
with  a  capital  of  four  hundred  thousand  dollars.  In  1790  Alex- 
ander Hamilton  profposed  a  plan  for  the  Bank  of  the  Ufaited 
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States,  and  in  1791,  the  act  or  inct 
by  Uiingrcsa,  tho  batik  acueptt^d  the  cbarti 
operation  with  a  capital  ol'  ten  million  < 
active  exintL'Dce  until  1811,  when,  by  the 
the  time  i'oi'  its  Gxistcnce  having  ceased 
and  ended  iUt  corporate  life. 

In  1814  another  national  bank  was  pro 
the  bill  for  its  incorporation  having  pas 
by  Presideut  Madison.  In  1816,  tho  mea 
the  Bank  of  the  United  States,  with  a  ca 
dollars,  went  into  operation  in  181T. 
institution,  copied  too  much  from  that 
faaviug  created  great  discontent  by  the 
tioD,  and  to  certain  ciassea,  iostead  of  t 
the  country.  President  Jackson,  in  183i 
granting  its  continuaQce,  and  in  1836  it 
emmcnt  institution  by  the  limitations  i 
of  Pennsylvania  having,  however,  grant 
continued,  onder  a  differont  character,  1 
until  1838,  when  it  suspended,  haviogeil 
managemeut  of  its  directors,  the  whole 
Bcriptions.  This  was  the  second  aod  hu 
it  having  incurred  this  misfortune  once  1: 
one  of  the  commercial  crises  to  which 
be  periodically  subject  heretofore,  it,  in  i 
banks  then  existing  in  the  country,  had 

The  first  bank  established  in  Boston  n 
in  1TS9  the  first  bunk  was  opened  in  Nen 
fund  system  was  inaugurated  in  New  Yor 
the  safety  of  the  holders  of  tlie  bank  notes 
state,  but  was  abandoned  after  a  while, 
been  found  insufficient  in  a  crisis  during 
The  necessity,  however,  for  an  improved 
ing  system,  by  which  the  interests  of  tl 
antced  from  tho  swindling  schemes  of 
might  be  under  tho  control  of  onscrup 
the  character  of  them  all  from  being  ii 
and  introduce  security  into  the  businesa 
more  apparent,  as  the  increased  industr 
demanded  greater  banking  focilities.  Tl 
gained  by  experience,  and  by  the  genen 
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matter,  led  finally,  ia  New  York,  to  the  passage,  In  1839,  of  free 
banking  laws,  in  which  any  persons  desirous  of  so  doing  could 
engage  in  the  business  of  banking,  but  were  required  to  guarantee 
the  safety  of  the  bank  notes  they  issued,  by  the  deposit  with  the 
comptroller  of  the  state  of  a  sufficient  amount  of  securities  to 
meet  all  their  bills,  should  they  fail,  from  injudicious  speculation, 
or  from  any  other  caase. 

In  1840  the  law  was  revised,  giving  the  banks  the  right  to  de* 
posit  with  the  comptroller,  as  security  for  the  redemption  of  their 
bills,  either  United  States  bonds  or  those  of  the  State  of  New 
York,  or  bonds  and  mortgages  upon  real  estate  in  New  York  State. 
By  this  simple  arrangement  perfect  security  was  given  the  holders 
of  the  notes  issued  by  banks  in  New  York  State,  and  they  circu- 
lated at  par  all  over  the  state,  and  elsewhere  in  the  country  where 
the  system  was  understood.  No  New  York  State  bank  had  the 
right  to  issue  bills  unless  they  were  countersigned  and  stamped  by 
the  comptroller,  who  would  thus  give  currency  to  no  more  bills 
than  were  made  safe  by  the  deposit  in  his  hands  of  securities  to  the 
amount  so  issued.  The  saving  to  the  public  was,  of  course,  great, 
not  only  in  the  surety  tlius  given  that  no  bills  were  issued 
wliich  were  not  guaranteed  for  payment,  and  also  by  the  &ct  that 
such  bills  circulated  without  discount. 

The  banking  system  of  the  rest  of  the  country  was  at  this  time  in 
a  sad  state  of  confusion.  Banks  were  everywhere  established  upon 
insufficient  capital,  frequently  for  no  other  purpose  than  to  issue 
as  many  notes  as  possible  and  then  fail.  The  discount  which  pre- 
vailed on  bank  notes  at  times,  even  in  the  towns  in  the  vicinity  of 
the  bank,  and  in  all  cases  in  different  states,  was  a  moat  serious 
charge  upon  the  industry  of  the  country.  Not  unfrequently  this 
discount  amounted  to  as  much  as  ten  per  cent.,  and  enterprises, 
such  as  newspapers,  which  received  remittances  of  money  from 
various  parts  of  the  country,  were  obliged  to  consider  this  amount 
as  the  average  of  their  loss  from  remittances  on  account  of  the 
discount  for  converting  bills  thus  received  into  bankable  money, 
and  from  the  bills  they  received  which  became  wortlilcss  on  their 
hands  from  the  failure  of  the  banks  before  they  were  redeemed. 
So  thoroughly  disorganized  was  the  banking  system  of  the  states, 
that  issuing  lists  of  the  worthless  bills  became  a  regular  and  im- 
portant business. 

In  Massachusetts,  a  system  intended  to  afford  security  to  the 
holders  of  the  bills  issued  by  the  banks  of  that  state,  had  been  put 
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in  operation.  Tlie  billa  of  the  couutr 
Boston  by  the  Suffolk  Bank,  tbua  acti 
country  banks  which  kept  deposited  in 
quired  for  the  redemption  of  tlieir  iseue 
one,  but  fur  efficacy  was  not  equal  to 
State. 

Another  improvement  in  the  bankic 
chiefly  to  facilitate  the  bueiucBs  of  the 
clean ng-houHC,  wiiich  was  established 
Previously  to  this  each  bank  kept  a  in 
was  collecting  from  the  various  other  b 
against  them  wJiich  came  into  its  pot 
of  business.  The  clearing-house  is  a  pi 
messengers  attend  overy  morjiing,  ani 
connts  between  the  banks  are  settled, 
accounts  amounting  to  many  millions  o: 
an  hour  with  the  actual  transfer  of  a  fe 
economy  of  time,  and  the  greater  simp 
the  introduction  of  this  system  has  inti 
most  noticeable  reforms  in  the  banking 
cently  brouglit  about,  and  it  is  singulai 
organization  has  not  been  introduced  in 
our  industrial  activity  where  it  is  eq 
would  be  equally  competent  to  simplify 
details,  and  introduce  a  groat  economy 
penditure  of  time  and  energy  necessar 
needed  exchanges. 

With  the  advent  of  the  late  civil  w 
government  necessarily  assumed  a  ma 
ized  the  working  of  our  finances  that  s 
necessary.  Fortunately  the  idea  of  foi 
national  bank,  but  a  series  of  national 
duce  a  uniformity  of  system  into  our  b 
bine  the  energies  of  the  people  in  supp 
entertained  by  the  heads  of  tho  adminii 
Chose,  who  then  held  the  position  of  s( 
country  is  indebted  for  the  introductic 
system.  This  iiinovatjon  was  simply 
country,  of  the  system  which  had  for  j 
Stittc.  The  national  banks  invested  thi 
the  govcmmeut,  and  by  the  deposit  o 


:f/.V 


BANKS  AND  BANKING.  •    1,097 

treasury,  received  a  proportionate  amount  of  their  value  in  notes, 
countersigned  and  is8ued  by  the  department,  and  thus  provided, 
for  the  public  circulation  an  issue  which  was  guaranteed  by  the 
credit  of  the  national  government,  in  the  support  of  which  the  col- 
lective wealth  of  the  nation  was  engaged. 

The  unity  and  uniformity  of  the  currency,  together  with  its  sta- 
bility which  have  thus  been  secured,  make  this  banking  reform  of 
perhaps  equal  value  with  the  abolition  of  slavery,  produced  also 
by  the  war.  A  national  bank  bill  now  circulates,  without  question, 
and  at  par,  from  Maine  to  Oregon,  and  the  industry  of  the  coun- 
try is  no  longer  subject  to  the  annoyance  and  loss  which  were 
formerly  the  inevitable  accompaniments  of  the  insecure,  unstable, 
and  irresponsible  currency  furnished  by  the  banks  of  ten  years 
ago.  Such  a  reform  as  this  is  one  of  the  most  influential  in  pro- 
ducing the  unity  of  our  national  life,  and  a  coherence  of  organizar 
tion  in  the  formerly  divided  and  isolated  portions  of  the  country, 
and  is  thus  entirely  in  accordance  with  the  new  era  of  the  world, 
which  tends  towards  introducing  union  and  the  mutual  sympathy 
of  a  common  destiny  among  mankind  in  the  place  of  the  jealousies 
and  isolations  which  have  hitherto  marked  the  progress  of  human- 
ity upon  this  planet. 

But  while  we  thus  recognize  the  benefits  of  the  national  bank 
system,  and  fully  accord  to  it  all  the  merits  it  deserves,  we  must 
not  lose  sight  of  the  fact  that,  like  all  other  reforms  in  social  and 
industrial  organization,  it  but  prepared  the  way  for  another  step. 
At  the  date  of  their  formation  the  national  banks  were  an  im- 
portant improvement  in  our  financial  system,  but  the  necessity  for 
them  has  passed.  They  have  fulfilled  their  function,  and  are  now 
an  obstacle  instead  of  an  aid  to  our  further  national  progress  in 
financial  organization,  and  must,  in  turn,  give  place  before  the  in- 
creasing knowledge  of  the  people  to  a  better,  because  more  simple 
and  economical,  method  for  providing  the  circulation  needed  for 
the  activity  of  our  industrial  life. 

Elsewhere  in  this  volume,  in  the  article  upon  the  Treasury,  will 
be  found  an  account  of  the  methods  proposed  for  providing  a  cur- 
rency which  shall  not  cost  the  public,  as  that  now  furnished  by  the 
national  banks,  the  thirty  millions  of  dollars  a  year  interest  upon 
the  bonds  by  which  it  is  secured.  Furnishing  a  currency  is  the 
natural  function  of  a  government,  and  delegating  this  function  to 
the  national  banks  is  a  mistake  in  the  organization  of  a  financial 
system  akin  to  the  want  of  simplicity  in  a  machine.     The  condi- 
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tion  of  things  at  the  time  of  the  war  rei 
necessity  has  now  passed. 

Against  this  proposed  change  the  na 
test.  To  do  this  is  but  natural,  and  in 
from  the  course  pursued  by  all  rootii 
posal  for  their  removal  by  tho  substitut 
of  organization  seems  always  to  be  a 
wish  of  the  peuple,  when,  with  a  bcti 
needs,  and  a  wiser  understanding  of  tJ 
attaining  the  organizatiun  that  shtill  be 
mine  upon  the  change,  all  monopuliea  a 
vast  as  is  the  power  the  national  ban 
ganizcd  as  is  their  oppositinn  to  the  ab 
tbere  is  bnt  little  doubt  that  it  will  be 
as  much  for  their  own  interest,  in  thei 
nws,  M  the  advent  of  a  similar  dcmoci 
with  the  Bank  of  England,  for  its  pecu 
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EOTFTIAH  AKB  ISSTBIAN  PCBHITUBB. — CABINET-MAKDIO  AHOHO  THB 
ID  IN  PtlBMITIISB.  —  DKCLUrS  IB 
BCCLEBIASTICAL,  OB  IIBCOBATB» 


The  term  "furniture,"  which  means  nearly  every  artdcle  and 
utensil  of  household  use,  is  eo  comprohecBive  that  it  iacludes  Dumy 
things  which  have  been  described  in  detail  elsewhere  in  this  vol- 
ume. Tlic  present  article  propones  to  give  a  general  description 
of  wliikt  ia  sometimes  called  "  cabinet  ware,"  and  somo  account  of 
the  progress  of  this  branch  of  manufacture  in  tbe  United  States. 

Household  fiirniture,  of  a  rnde  description,  dates  back  to  the 
time  when  men  began  to  build  houses  to  live  in.  The  monuments 
which  remain  in  Egypt  and  Assyri^i  give  abundant  representations 
of  the  conveniences  of  ancient  himseholds  in  those  countries;  and 
in  timi'S  which  antedute  all  written  history,  if  the  king  had  his 
throne  the  subject  had  his  chair.  It  is  known,  too,  that  the  an- 
cient Egyptians  had  in  their  houeea,  not  only  such  articles  of  nse 
as  tables,  chairs,  and  couches,  but  that  in  the  residences  of  the 
rich,  these  pieces  of  furniture  were  made  of  the  rarest  woods,  with 
costly  carvings,  and  inlaid  work  of  gold  and  ivory.  Their 
apartments  were  hung  with  elaborately-wronght  tapestries,  and 
similar  woven  work  covered  the  seats,  and  backs  of  chairs,  and  set- 
tees. What  we  know  now  as  the  "  camp  chair,"  in  which  the 
■eat  of  cloth,  carpeting,  or  leather  permits  the  folding  np  of  this 
(1099) 
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piece  of  fnrTiituro,  la  only  a  revival  ol 
as  lung  ngo  as  men  used  the  ekins  of  i 
caiic-eeat  chairs  are  an  atluptation  fron 
leather  were  interlaced  for  the  aame 
days  of  the  6rst  Pharaoh  the  Egyptia 
steads  of  iron,  and,  it  ia  believed,  ol 
the  floors  of  the  wealthy.  They  had 
profueioQ  of  kitchen  utensils,  and  disi 

The  Assyrians  were  not  at  all  behir 
fusion,  convenience,  ornamentation,  w 
hold  furniture,  and  from  tliem,  throu 
Greeks  derived  the  art  of  funiiture-m: 
the  Komans  took  their  first  lessons, 
rated  the  art.  The  couches  upon  whi 
at  talle  were  often  iiiluid  with  silvei 
and  precious  woods,  with  carved  ivor 
niture  of  a  rich  man's  house  represcnl 
tune.  The  discoveries  of  actual  furr 
was  considered  essential  to  a  luxuriouE 
ago. 

The  art  of  making  elaborate  furniti 
or  tiie  changes  in  civilization  and  in  i 
the  demand,  for,  from  the  year  500,  f( 
scarcely  anything  to  indicate  tJie  prei 
cepting  what  is  shown  in  illuminated 
tions  of  what  was  used  in  the  chur 
doubtedly  the  ecclesiastical,  or  decora 
some  centuries  in  tlie  houses  of  thf 
cathedrals,  convents,  mouasteries,  and 
mon  people  of  Europe,  no  doubt,  wi: 
stools,  tables,  and  bedsteads.  Vp  to 
land  the  household  furniture  was  of  t 
brons  description.  The  heavy  chain 
ties,"  were  gcuerajly  fijttures  to  the  fl 
in  old  baronial  Iialls  the  tables  were 
upon  trestles.  From  the  fiileeuth  ceu 
provement  for  serend  years,  both  in  t 
ience  of  articles  for  household  use.  1 
tho  hearth,  but  the  logs  were  piled 
montcd  furniture,  long  in  use  on  tlie  c 
copied  in  England.     Clocks  and  muai< 
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pear  in  houses.  Tapestries,  panellings,  carved  bedsteads,  chaira, 
chests,  and  cabinets  were  introduced ;  but  for  many  years  the 
amount  of  furniture,  even  in  the  houses  of  the  wealthiest  people, 
was  very  scanty.  It  is  somewhat  singular  that  in  the  much- 
boasted  Elizabethan  era,  when  literature,  and,  to  some  extent,  even 
art  flourished,  furniture-making  degenerated;  and  the  remains  from 
that  period  show  clumsy,  uncouth  articles,  devoid  of  taste,  and 
oftentimes  positively  inelegant. 

The  reign  of  Louis  XIV.,  in  Prance,  gave  an  impulse  to  house 
decoration,  which  brought  cabinet-making  well  within  the  domain 
of  real  art.  Colbert,  his  minister,  assembled  in  Paris  the  best 
cabinet-makers  in  Europe,  and  the  work  from  the  royal  manufacto- 
ry speedily  obtained  a  great  celebrity.  The  famous  ''  buhl  work,*' 
which  really  was  a  revival  of  a  style  known  to  the  Romans  centu- 
ries before,  and  which  consisted  of  inlayings  of  shell,  porcelain, 
enamel,  ivory,  gold,  silver,  and  bronze,  owes  its  perfection  and 
popularity  to  the  French  royal  manufactory.  In  the  reign  of 
Louis  XIV. 's  successor,  Louis  XV.,  the  work  was  still  carried  on, 
and  some  advance  in  the  art  was  made,  though  pieces  of  furniture 
made  in  the  previous  reig^  still  command,  when  at  rare  inter- 
val a  choice  specimen  is  offered  for  sale,  the  almost  fabulous 
prices  which  attach  to  the  rarest  works  of  the  old  painters.  This 
era  in  French  furniture-making  founded  a  style  which  is  still  popu- 
lar abroad,  and  which  prevails  in  the  United  States  to  an  even 
greater  extent,  perhaps,  than  in  Europe. 

In  England,  under  the  reign  of  William  III.,  the  use  of  native 
woods,  like  oak  and  chestnut,  began  to  give  way  to  mahogany,  and 
the  sombre  character  of  this  wood  seems  to  have  inspired  the 
heavy,  inelegant  designs  which  distinguished  the  furniture  of  Eng- 
land for  a  long  period,  and  which  came  to  the  colonies  in  this 
country  with  the  earliest  settlers.  Indeed,  it  is  only  within  a  few 
years  that  mahogany  has  been  superseded  by  other  more  appropri- 
ate and  even  richer  woods.  The  chief  charm  of  mahogany  must 
have  been  in  its  cost ;  but  the  rich  old  solid  fiirniture  was  rare, 
while  everywhere  in  England  and  America  there  was  an  abundance 
of  veneered  abominations,  in  the  form  of  "  mahogany  ''  cabinets, 
secretaries,  desks,  tables,  chairs,  bureaus,  piano-cases,  etc.,  and  in 
many  parts  of  the  country  this  style  of  showy,  but  cheap,  and 
probably  veneered,  furniture,  still  prevails,  and  is  even  popular,  to 
the  exclusion  of  really  ric&er  furniture,  solidly  made  from  less  ex- 
pensive native  and  foreign  woods. 
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Since  the  foundation  of  the  royal  man 
without  doubt,  stands  at  the  liead  of  all  n 
and  ill  funiiebiug  Turniture  mudcla  and  fa 
world.  Since  Louis  XIV.,  every  moDai 
aged  the  art,  uiid  what  haa  come  to  be 
torzc  etylc.is  the  prevaiUug  one  still  ami 
where.  Very  great  advances  have  als( 
iacture  in  England  in  the  present  centorj 

Some  of  the  fiiriiitore  brought  over 
town  and  at  Plymouth  is  still  extant ;  ini 
brought  over  all  the  old  chests,  bedeb 
which  are  said  to  have  come  over  in  tl 
been  aa  large  aa  the  "Great  Eastern." 
after  the  settlement  of  the  country  all  tl 
ally  of  mahogany,  though  sometimes 
Among  the  first  pieces  of  furniture  mi 
such  economical  devices  as  scats  ttiat  c( 
and  tables  hinged  against  the  wall,  so  tl 
could  be  turned  down,  thus  giving  mon 
and  the  same  economizing  of  space  sug) 
mon  dining  table,  with  loaves  tumin( 
superseded  at  present  by  oval  tables,  ic 
eertcd  to  lengthen  the  tabic  for  the  numi 
sit  at  it.  After  a  while  our  West  India 
tion  of  mahogany,  which  was  worked  i 
into  high-backed,  uncomfortable  chairs, 
huge  bureaus  and  Bideboards,  which  wen 
storage  of  plate,  dishes,  and  wines.  Tl 
the  West  Indies  and  Soutli  America;  t 
afford  to  purchaae  it,  furniture  made  fro 
speedily  became  popular. 

For  more  common  furniture,  oak,  pine, 
nut  were,  and  still  are,  freely  used.  Of 
one  of  the  most  bcaatiful  of  the  native  i 
universal  for  the  highest-priced,  as  woll  i 
furniture.  This  wood  is  worked  easily 
forms  and  exquisite  carvings,  and  the  6 
ware  are  finished  by  oiling,  instead  of  vi 
out  tlie  rich  grain  of  the  wood,  which 
Bomer  by  age.  Chestnut  is  also  much'i 
chamber  seta,  and  the  material  is  beauti 
abundant. 
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For  wealthy  people  in  the  large  cittea,  like  New  Tork,  Philadel- 
phia, and  BoBton,  a  great  deal  of  costly  foreign  furniture  \b  im- 
ported, and  foreign  Btyles  are  adopted  by  many  of  our  manufac- 
turers. In  certain  specialties,  however,  such  as  office  and  school 
furniture,  and  in  chair-making,  the  American  cabinet-makers  sur- 
pass all  others.  Chairs,  made  from  maple,  beech,  and  other  native 
woods,  with  India  rattan  split  and  woven  scats,  aIinoi;t  the  entire 
process  being  conducted  by  rteam-propelled  machinery,  are  made 
by  thousands  of  dozens  in  several  large  manufactories,  and  are 
distributed,  not  only  throughout  the  United  States,  but  by  expor- 
tation to  all  parts  of  the  world.  This  branch  of  manufacture  is 
carried  on  by  contract  in  several  of  the  prisons  and  penal  estab- 
lishments in  the  country,  and  it  is  a  very  important  American 
industry. 

Very  beautiful  enamelled  fiirniture,  especially  for  chamber  sets, 
is  extensively  manufactured.  The  rage  for  old  furniture  not  only 
occasions  a  demand,  at  most  extravagant  prices,  for  genuine  articles 
of  undoubted  antiquity,  but  has  led  to  a  revival  of  some  old  styles, 
and  to  very  successful  imitations.  Probably  the  black  walnut  work 
of  the  United  States  cabinet-makers  is  not  surpassed  in  beauty  of 
designs  and  perfection  of  finish  elsewlicro  in  the  world,  and  at 
present  furniture  from  this  wood  seems  to  bo  the  prevailing  style. 

Cabinet-making  is  extensively  carried  on  in  every  important  city 
in  the  United  States,  and  some  of  the  larger  establishments  employ 
from  five  hundred  to  a  thousand  men,  and  work  up  from  four  mil- 
lions to  eight  millions  of  feet  of  lumber  every  year. 
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MoPEUN  progress  in  the  inTcntion  an 
for  the  eaviiif;;  of  manual  labor  in  the 
which  nuiii's  advance  in  science  and  ai 
ha]i]iincHs,  mnrks  a  wide  difference  bet 
Uie  race  and  that  which  it  occniiied  or 

We  know  of  nothing  thnt  the  anc 
benefit  of  inankin<l  whicli  will  hear  a  c 
attained  from  the  labors  of  Watt  and 
MurRc,  and  Stejihenson  and  ncBsetner,  i 
temporaricB,  Of  not  less  vahie  to  the  ' 
pcrha|i(i,  have  been  the  labors  of  those 
the  field  of  chemistry.  Who  can  est 
coveries  which  gave  powder,  and  the  ac 
metals,  and  a  knowledge  of  tbeir  cotnpt 

But  when  we  compare  tlie  knowletlgt 
liintory  has  been  fiuniliar  to  us,  poseei«e< 
maintaining  and  increasing  the  fertility 
keep  pace  with  tlie  increasing  demand 
incrcaKtn<]:  ]>o]mlation,  with  what  is  no 
still  more  marked  dificrcucc  between  tl 
bcnimcs  aiijiarent. 

Grand  an  the  mighty  workshops  of  t 
doua  Btt;i\m-ct\^tt\c  tvfflaAs*,  ft«  -^i^^ 


CHEMCAL  MANUFACTUUES.  1105 

the  iminense  machine-works,  the  vast  warehouses  teeming  with  the 
triumphs  of  mechanical  labor,  and  the  railways  with  their  immense 
burdens  of  freight  moved  by  gigantic  engines, — grand  as  all  these 
are,  and  more,  they  are  practically  of  trivial  importance  compared 
with  the  great  life  of  a  nation  which  lies  in  the  warming  bosom  of 
its  soil,  out  of  which  the  means  of  its  existence  must  come ;  for  if 
tliis  be  baiTen,  the  nation  must  crumble  to  decay,  its  workshops 
tumble  to  the  ground,  and  the  very  railways  and  highways  grow 
up  with  weeds.  Human  life  depends  upon  the  fruits  of  the  earth, 
and  they  are  the  result  of  man's  knowledge  and  skill,  and  long 
labor,  watchfulness,  and  tender,  weary  care.  When  one  beholds 
fields,  where  but  yesterday  was  barren  sand,  yielding  at  best  only 
the  lowest  species  of  cold  moss,  made  rich,  not  by  the  adventi- 
tious aid  of  manures  speculatively  scattered  upon  them,  but  by  the 
rejL^ilar  processes  of  science  and  art,  beginning  with  an  intelligent 
conception  of  what  is  needed,  and  step  by  step  proceeding  to  its 
accom})li8hment  without  hesitation,  speculation,  or  doubt,  with  sub- 
lime trust  in  the  forces  of  nature,  then  is  it  that  the  mind  rises  to 
the  lofty  conception  of  things  grander  than  mere  mechanic  art,  how- 
ever great,  has'  accomplished. 

One  of  the  most  gratifying  scenes  to  be  witnessed  in  all  the  wide 
world  is  prc^sented  to-day  upon  the  once  barren  portion  of  that  di»- 
trict  of  uninviting  lands  known  as  Seekonk  Plains,  situated  about 
throe  miles  east  fi'om  the  city  of  Providence,  R.  I.,  where  Pro- 
fessor Eben  N.  Horsford  and  Mr.  George  F.  Wilson  have  not  only 
founded  one  of  the  largest  chemical  establishments  in  the  world, 
but  have  made  the  once  parched  and  barren  fields  of  sand  teem 
with  richest  grains  and  smile  with  the  most  luxuriant  grasses. 
Thronprhout  the  whole  land  the  writer  has  seen  no  spectacle  equal 
tt)  this,  the  result  of  man's  working  in  accordance  with  the  laws  of 
nntiire.  Here  are  situated  the  chief  of  the  ^mous  "  Rum  ford 
Clieinieal  Works,"  which  manufacture  Horsford's  Cream  of  Tai-tar, 
Horstonrs  Bi*ead  Preparations,  Yeast  Powders,  Bluing  and  Black- 
iuLT,  Bone  Coal,  Paper-makers'  Colors,  mineral  acids,  mordants  of 
tin  au(]  iron,  and  fertilizers  for  grain  and  tobacco,  or  Wilson's 
Amnumiated  Superphosphate  of  Lime  and  Wilson's  Tobacco- 
Grower.  But  before  entering  into  detail  upon  the  manufactures 
of  these  pjreat  works,  let  us  dwell  for  a  time  upon  the  men  who 
have  established  them. 

Ill  January,  1855,  Messrs.  Horsford  and  Wilson  entered  into 
partnership  for  a  purpose  which  is  best  expressed,  perhaps,  in  one 
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clause  of  th^  agreement  made  at  that  i 
whaX  qn^nt  for  these  modem  days,  am 
here.  This  claose  declares  their  porpoF 
ing  np  a  chemical  manu&cturing  establ 
and  permanency,  such  as  shall  be  an  ho 
children,  and  a  credit  to  the  commnnit; 
and  which  shall  afford  ns  a  means  of  rea 
ably  these  earnest  gentlemen  bad  only  i 
grandeur  to  which  their  talents  and  enerj 
terprine  within  the  space  of  a  few  short 
then  Riimford  ProfcsBor  in  Harvard  Fniv 
Principal  of  a  female  academy  in  Albany 
and  having  also  studied  for  several  years 
Uebig,  the  great  Gheraist  and  naturalist 
fessoTship  and  of  its  founder.  Count  Rum 
name.  On  his  return  from  Germanyi  tfa 
was  induced  by  his  influence  to  lay  the 
fence  Scientific  School,"  a  department  in 
voted  to  instraotion  in  the  application 
nearly  twenty  years  he  filled  the  chair  of 
tion,  and  dining  that  time  it  enjoyed  . 
scarcely  equalled  since  his  resignation  of  t 
native  of  Uxbridge,  MassaohasettA,  and  a  1 
Wilson,  who  loft  Scrooby,  England,  wi 
migration  to  Leyden.  Roger  Wilson 
much  of  his  sterling  intelligence  and  i 
descendants,  Mr.  Geoi^e  F.  Wilson  be 
evidences  of  a  robust  nnd  unconquenibl 
was  a  silk  and  linen  draper,  a  man  of  we 
man  for  the  only  men  among  the  Pilgrii 
freedom  of  the  city  of  Leyden,  —  Goven 
ton,  nnd  De'ignri-  Priest ;  and  it  is  i-econ 
the  llnyflower  was  greatly  due  to  his  libei 

Mr.  Geo.  F.  Wilaon  was  reared  upon  a 
perfi)rm  well  every  part  of  fium  work;  bu 
to  nsefiil  re:iding  and  study. 

At  the  age  of  seventeen  it  was  decid 
lenm  some  trade,"  and  he  selected  that  of ' 
When  asked  why  ha  chose  that,  his  reply 
cannot  be  done  in  the  night,  and  I  sh 
for  study."     They  were  not  miaimprov 
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father  required  of  the  gon,  not  only  a  strict  account  of  his  eamingSy 
but,  excepting  what  was  expended  for  clothing,  the  earnings  also. 
Yet  books  must  be  had,  and  they  were  earned  by  extra  labor,  and 
mastered  by  extraordinary  care  and  study. 

At  the  end  of  an  apprenticeship  of  three  years,  he  was  not  only 
master  of  his  trade,  but  of  every  machine  in  the  mill,  —  drawings  of 
which  he  made,  —  and  he  left  his  employers,  receiving  from  them 
their  recommendations  and  a  valuable  testimonial  for  faithftil  ser- 
vices, and  entered,  for  the  purpose  of  training  and  discipline,  upon 
a  course  of  alternate  study  and  labor. 

In  1844,  he  established  the  Chicago  Academy,  of  which  he  waa 
Principal,  opening  it  with  three  pupils,  and  leaving  it,  in  a  little  less 
than  four  years,  with  two  hundred  and  twenty-five,  and  many  ap- 
plicants in  advance  for  admission.  While  thus  engaged,  he  made 
several  important  discoveries  in  illumination  and  concerning  the 
effect  of  heat  upon  oils  susceptible  of  use  for  that  purpose.  He 
was  not  unmindf\il  of  the  probable  future  of  Chicago,  and  did  much 
by  his  collection  of  statistics,  by  his  writings,  and  by  personal  effort, 
towards  securing  the  commencement  of  her  first  railroad.  Con- 
sidering it  time  to  engage  in  business  pursuits,  he  sold  out  his  school 
and  valuable  chemicf^  and  philosophical  apparatus,  and  turned  hiB 
face  eastward,  to  the  field  of  manufactures. 

After  filling  several  important  business  positions  in  the  servioe 
of  others,  his  studies  having  led  him  to  a  love  for  chemistry,  he 
proposed,  in  1854,  to  Professor  Horsford,  the  formation  of  the  copart- 
nership to  which  we  have  before  alluded,  which  being  accepted  he 
commenced  the  manufacture  of  chemicals  at  Pleasant  Valley,  Rhode 
Island. 

These  two  able  and  scientific  men  thus  coming  together  have 
wrought  out  for  the  world  and  for  themselves  problems  in  practical 
science  and  art  hardly  equalled  by  the  studies  and  labors  of  any 
other  two  men  to  be  found  in  the  whole  world. 

In  1858  the  Works,  then  considerable,  were  removed  fi*om  Pleas- 
ant Valley  to  what  is  now  known  as  East  Providence,  Rhode  Island, 
but  which  was  then  Seekonk,  in  Massachusetts.  Prosecutions  wer« 
foolishly  carried  on  by  some  of  the  inhabitants  against  the  Works 
as  a  nuisance,  but  these  were  eventually  ended  by  the  settlement 
of  the  boundary  line  between  Massachusetts  and  Rhode  Island, 
which  Mr.  Wilson  and  his  fHends  had  vigorously  pushed  on  to  its 
Issue,  and  by  which  the  westeriy  portion  of  Seekonk,  on  which  are 
situated  the  Rumfbrd  Chemical  Works,  became  a  part  of  Rhode 
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Island.  Tbns  were  the  compltuiita  and 
t^noshed,  and  Rhode  Island  gained  one  of 
manufactories,  while  she  hoa  Dothing  of  v 
erly  boast  as  more  valuable  to  the  welUbe 
Before  Mr.  Wilson  entered  apon  Seekonl 
nyme,  and  had  been  for  generatioDS,  fo 
portion  of  some  eight  hundred  acres  no 
Chemical  Works  is  very  prolific,  the  resu 
and  of  the  liberal  use  of  the  fertilizer  kni 
son's  Ammoniated  Superphosphate  of  L 
side  Works"  of  this  company,  founded  ii 
processes  in  the  manufacture  of  cream  of 
At  these  Works  the  visitor  may,  early  in 
thousand  dollars'  worth  of  this  unequallec 
destined  to  be  sent  to  various  parts  of 
miracles  in  the  promotion  of  vegetation. 

When  Mr.  Wilson  first  remov^  to  £ 
sented  to  an  ordinary  observer  few  or  n< 
pose  whatever.  But  his  eye  saw  in  the  1 
ing-sitcs  and  rich  gardens,  busy  conin 
rapid  and  cheap  transportation  in  a  rai 
pied,  ample  power  and  wealth  in  an  s 
(the  latter  a  consideration  of  no  httle  im[ 
had  determined  to  build,)  and  last,  but  nc 
atmosphere  of  the  elevated  plain. 

His  first  purchases  of  land  were  mode  t 
The  last  purchase  of  adjoining  barren  Ian 
dred  dollars  an  acre,  so  greatly  had  the  | 
Works  increased  their  value.  Thus  tl 
Messrs.  Horsford  and  Wilson  in  the  lin 
have  promoted  the  welfare  of  those  by 
prosecuted,  and  the  bread  which  they  c 
returned  tenfold  by  the  increased  value 

Here  the  farmer,  desiring  to  increase 
has  but  to  look  about  him  at  the  result 
reaped  by  the  use  of  a  thoroughly  tested 
fertilizer,  to  be  convinced  that  the  worst 
earth,  if  it  be  not  of  solid  rock,  may  b 
richest  acre  of  prurie  land.  Here  also 
best  cattle  and  sheep  to  be  found  in  the  c 
now  grown  upon  these  once  barren  plaii 
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take  great  pride  in  his  stock,  thoagh,  to  use  his  own  expression,  ^he 
has  but  just  begun  to  improve  it,"  for  they  are  the  oflfepring  of  the 
best  imported  as  well  as  domestic  breeds.  A  visit  to  Seckonk  Plains 
and  the  Rumford  Chemical  Works'  farm  is  well  worth  the  while  of 
the  traveller  from  any  quarter  of  the  globe,  especially  if  he  takes  de- 
light in  the  triumphs  of  genius  and  skill  over  the  perversities  or 
ruggedness  of  Nature. 

In  New  England  he  would  be  called  a  large  farmer.  From  the 
following,  some  idea  of  his  &rming  operations  may  be  obtained. 
Number  of  acres  this  year  in  com,  35 ;  in  potatoes,  40 ;  in  barley, 
14 ;  in  rye,  32 ;  in  oats,  32 ;  millet,  45.  In  soiling  crops,  10 ;  in  car- 
rots, beets,  and  turnips,  10.  Fall  seeding  to  grass,  90.  In  grass, 
175;  number  of  acres  under  cultivation,  500,  —  including  the  pas- 
tures. 

The  Works  and  farms  employ  thirty  horses  and  thirty-six  oxen, 
and  keep  one  hundred  and  fifty  hogs  and  fifty  head  of  young  cattle. 
Fifty  cows  are  milked,  and  the  milk  is  converted  into  butter  and 
cheese  in  one  of  the  best  of  dairy-houses,  provided  with  steam- 
power  and  hot  and  cold  water.  Twenty-five  thousand  pounds  of 
pork  and  eighteen  thousand  pounds  of  beef,  of  his  own  raising,  wil) 
be  slaughtered  in  his  oton  slaughter-house  this  year.  Nearly  all 
of  this  produce  is  readily  sold  to  the  employees  of  the  com^ 
pany. 

To  secure  and  store  these  crops,  thirteen  hundred  feet  in  length 
of  bams  and  cribs,  and  three  hundred  and  fifty  feet  of  sheds,  have 
been  provided.  The  grain  is  threshed  and  fodder  out  with  steams 
power,  and  the  food  for  both  cattle  and  swine  is  cooked  by  steami 
and  in  the  boiler-house  is  a  steam  fire-pump  and  hose,  capable  of 
throwing  water  over  many  of  the  farm  buildings. 

The  principal  manufacture  at  the  Rumford  Works,  so  distin- 
guished from  the  Riverside  Works,  is  that  of  pulverulent  j)hosphorio 
acid,  commonly  known  as  **  Horsford's  Cream  of  Tartar,"  for  bread- 
raising.  In  the  invention  of  this  chemical,  the  main  desire  was  to 
avoid  all  fermentation,  and  to  give  to  bread  made  of  bolted  flour  a 
deficient  ingredient  which  would  add  to  the  nutritious  quality  of 
the  bread. 

Of  all  the  salts  taking  part  in  vital  processes,  the  most  impor- 
tant are  the  phosphates.  They  enter  into  the  composition  of  the 
bones,  the  muscles,  the  nerves,  the  brain,  and  indeed  of  every  higher 
tissue ;  and  wherever  an  important  function  is  to  be  performed 
there  Nature  has  supplied  a  store  of  phosphates.    They  are  present 


1^X0  CHEMICAL  MANUFACTXmE& 

in  all  substantial  food.  The  medical  Realty  are  now  paying  gn 
attention  to  preparations  of  phosphatic  salts ;  and  for  debility,  a 
especially  for  diseases  of  the  brain,  they  are  const^itly  administer 
The  whole  tone  of  the  system  is  lowered  by  a  diet  deficient  in  t 
phosphates,  and  is  raised  by  food  containing  a  large  proportion 
them.  As  is  well  known,  in  the  preparation  of  superfine  floor  t 
normal  quantity  of  the  phosphates  is  largely  decreased  in  con 
quence  of  fine  bolting,  the  bran  containing  weight  for  weight  m< 
thsuDL  fourteen  times  as  much  phosphoric  acid  as  the  superfine  flo 
In  this  way  the  flour  is  deprived  of  one  of  its  most  important  € 
ments.  In  order  to  secure  the  phosphates,  it  is  recommended 
physicians  that  unbolted  or  Graham  flour  be  used,  but  unfortunati 
it  soon  becomes  sour ;  and  to  dyspeptics  the  superfine  flour  is  p 
hibited  I^  then,  we  can  get  back  the  phosphates  which  have  be 
so  uselessly  thrown  away,  we  shall  be  doing  a  service  to  the  gene 
health.     This  is  precisely  what  this  manufiu^ure  does,  as  will 

'  j  I  seen  by  following  one  of  the  processes. 

The  raw  material  is  secured  by  agents  all  through  the  Unit 
States,  who  buy  the  beefKtnes  which  until  within  a  few  years,  u 
rule,  have  been  wasted.  These  bones  are  distilled  in  closed  iron  i 
torts.  The  coal  is  ground  and  bolted.  The  coarser  sorts  are  sold 
the  sugar-refiners.  From  the  next  two  sizes  acid  phosphate  of  lii 
is  extracted  for  the  manufacture  of  cream  of  tartar,  and  the  finest 
used  for  making  superphosphate  of  lime.  The  coal  employed  in  t 
manufacture  of  cream  of  tartar  is  subjected  to  another  burning 
an  oven,  into  which  air  is  admitted,  and,  after  being  cooled, 
combined  with  sulphuric  acid,  and  stirred  by  machinery  for  eig 
teen  hours,  until  the  bone  coal  is  thoroughly  dissolved.     The  mi 

',^f.\  ture  is  then  drawn  off  and  leached  through  thick  felt^  the  ac 

phosphate  of  lime  coming  out  a  colorless  fluid,  the  residuum,  phc 

pho-sulphate  of  lime,  being  used  with  soft  bones  in  making  supc 

I;  phosphate.     The  acid  phosphate  is  evaporated  in  porcelain-lint 

'  s_  iron  kettles,  the  process  occupying  fix)m  seven  to  nine  hours.    It 

'i  then  poured  into  vats,  and  when  cooled  it  is  of  the  consistency  < 

cheese.    It  is  now  mixed  with  pure  starch.     This  mixing  is  fir 

done  in  the  vats,  and  then  it  is  run  through  granite  rollers  for  ma 

[,;  perfect  comminution  and  combination.     Then  it  is  taken  to  ti 

drying-floor  and  spread,  and  allowed  to  remain  fix>m  eight  to  U 
if.  days,  when  it  is  agmn  suljected  to  heat,  the  more  perfectly  to  di 

it.     Again  it  is  ground,  bolted,  and  put  in  packages  for  marke 
It  will  be  seen  that  the  use  of  this  ankle  in  making  bread  snppli< 
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to  a  certain  extent  the  phosphates  \oit  in  the  exceeetve  b(rf&^  of 
our  superfine  floor. 

The  buildinga  at  Riverside  are,  first,— 

One  where  the  bones  are  burned        ,  .     125  x  45  feet 

Storehouse 182  x  64  " 

Storehouse  and  cooper's  shop     .        .  .      85  x  30  " 

Superphosphato-ot-lime  bailding  .        .  120  x  50  " 

Store  shed 175  x  16  « 

Slaugbter-honse 80  x  16  ' 

One  in  process  of  ereotioa          .        .  .    120x80  " 

in  which  is  to  be  mann&ctored  nitric  and  muriatic  add  and  tin 
dystals. 


RIVERSIDE. 
The  buildtngs  at  the  Rumford  Works  are, — 

One 220x40  feet 

One                172x40  « 

One .        .  153x40  « 

n  which  the  different  processes  of  mano&ctvire  are  carried  on ; 

Freight  house 136  x  26  feet 

Storehouse  and  blacksmith's  shop  .        .  180x20  " 

Store  shed           .      ■ .      • .      ■ .        .        .  100  x  20  « 

Office  and  store      .      • .      ■                  .  55  x  25  « 

Bam  .        .        .■.-.■.-,        .  36x32  « 

Bam       .        .               -.•.-.        .  105x86  « 

Carri^e  and  wagoij  4iouBe  and'shed  .        .  150  x  25  " 
61 
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and  dwcUing-house,  —  the  whole  closel; 
eight  acres.  To  accommodate  the  buBi 
oonstractcd  from  the  Boston  and  Prov' 
is  building  for  the  use  of  the  new  an 
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At  the  Riverside  Works  a  steam-eng 
use,  and  fifty  men  are  employed;  at  It 
flixty  horse-power  are  nsed,  and  «ght; 
woila  give  employment,  in  addition,  tc 
fiirm  there  are  forty  laborers,  and  more 
mer.  The  preparation  of  the  cream  of 
Providence,  where  the  company  occu 
feet,  of  four  stories,  Nos.  58,  69,  60,  on 
are  employed  forty-five  girls  and  eigh 
necessary  for  the  business,  tlirec  print 
them  the  lai^st  single-py Under  press 
would  cost  at  regular  rates  some  twent 
This  department  of  the  business  will  si 
ford  Works. 

The  quantity  of  the  several  product 
follows :  — 

Cream  of  Tartar         .        .        , 
Superphosphate  of  Lime         . 
Tobacco-Grower         .        .        , 
Bone  Coal       .         .         .         .         ■ 
Sulphate  of  Ammonia        .      .  . 
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Antichloride  of  Lime 200,000  lbs. 

Nitric  Acid 350,000    " 

Muriatic  Acid 400,000    " 

and  the  quantity  of  Oil  of  Vitriol  oonsumed  in  the  works  is  not 
far  from  1,500,000  lbs. 

One  of  the  most  rapidly  increasing  and  important  of  their  pro- 
ductions is  **  Horsford's  Acid  Phosphate  ^  (medicinal)  for  the  cure 
of  diseases  of  the  brain  and  nervous  system,  for  dyspepsia  or  indi- 
gestion, and  urinary  difficulties.  Many  of  the  leading  physicians  of 
the  land  hate  given  it  their  unqualified  approval. 

Mr.  Wilson  for  twenty  years  past  has  been  more  or  less  persist- 
ently engaged  in  the  attempt  to  make  a  good  black  writing  and 
copying  ink,  and,  having  succeeded  to  his  satisfaction,  has  erected 
apparatus  and  machinery  for  making  one  thousand  gallons  per  day. 
He  makes  the  best  boot  and  shoe  blacking  and  puts  it  in  the  best 
box  (both  covered  by  patents)  to  be  found  in  the  country.  It  is 
his  aim  that  every  article,  however  unimportant,  made  in  the  works, 
shall  be  of  the  very  best  quality,  so  that  the  brand  of  the  works 
will  be  the  only  guaranty  of  excellence  which  the  consumers  will 
ask  for. 

In  this  view  he  is  folly  sustained  by  his  partner,  Professor  Hors- 
ford,  who,  though  not  actively  engaged  at  the  Works,  is  folly  alive 
to  their  interests  and  welfare. 

But  to  return  to  Seekonk  Plains.  The  reader  has  seen  what 
marvels  the  genius  of  scientific  men  is  competent  to  accomplish ; 
but  when  Mr.  Wilson  had  raised  large  crops  of  grass  and  com, 
it  wtis  said  "  well  he  might,  he  had  a  mine  of  manure  in  superphos- 
phate which  he  could  apply  without  regard  to  cost."  Now  the  fact 
is  that  his  farms  are  platted  into  lots,  and  with  every  lot  a  correct 
account  is  kept,  and  to  every  lot  is  charged  the  labor,  the  manure, 
and  fertilizers  put  thereon,  at  the  market  price,  thus  showing  the 
gain  or  loss  in  the  operation  performed  on  it.  The  same  is  true  of 
every  article  made  in  the  works.  Every  department  is  under  the 
charge  of  a  competent  foreman,  who  is  held  accountable  for  the 
prompt  discharge  of  the  duty  assigned  to  him.  But  we  do  not 
propose  to  go  into  further  detail,  and  we  have  alluded  to  the  success 
of  the  farm  because  the  latter  serves  as  a  wondrous  exemplification 
of  the  value  of  the  fertilizers  made  by  the  Rumford  Chemical 
Works.  We  ought  not  to  leave  this  part  of  our  subject  without 
apprising  our  readers  that  many  fertilizers  which  are  nearly  worth- 
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less,  containing  but  a  email  portion  of  ai 
of  lime,  are  placed  by  unacmpulouB  man 
And  though  we  would  avoid  in  a  work  i 
ing  the  semblance  of  prejudiced  pr^ae  o 
we  deem  it  not  unfitting  to  say  that  bo  j 
the  writer  on  paying  a  personal  visit 
Works,  studying  the  processes  there  con< 
rich  acres  there  produced  fix>m  the  barr 
fertilizers  mode  by  these  Works,  that  he 
aad  BO  made  special  rranarks  in  his  "  n 
in  question,  to  say  to  him,  that,  in  ordi 
being  defrauded  in  the  purchase  of  hii 
care  to  first  try  the  Anunoniated  Sup 
by  the  Rumford  Chemical  Worts  befor 
tions,  however  well  recommended.  Foi 
and  with  benevolent  respect  for  the  fi 
seeks  to  inform  and  benefit  himself  thro 
we  could  hardly  avoid  adding  the  above 

The  Bame  may  be  said  of  their  other  i 
evidence  of  the  truthiulncaa  of  the  rem 
the  facte,  thnt,  notwithstanding  the  ei 
Works  from  a  beginning  so  small  that  < 
do  all  their  transportation,  they  have  m 
with  the  demiind  for  their  productions 
1854,  the  commencement  of  the  businc 

We  have  thus  lar  spoken  of  the  fs 
Works  proper,  but  they  are  by  do  mi 
Wilson  has  in  hand. 

In  1863,  he  accidentally  discovered  se 
and  finding  they  conld  be  dnuned,  he  ai 
session.  This  was  accomplished  after  ti 
and  after  four  separate  purchases  of  li 
more  than  three  hundred  acres.  Be  in 
persons  called  a  "Dutch  Qtup  Canal,"  dn 
deep,  and  now  quietly  takes  out  the  f 
astonishment  to  see  how  easily  it  is  doi 
15(l,l}00  cords  of  peat  in  the  deposits,  i 
dollars  per  cord  in  the  bog. 

With  machines  for  its  manufiioture,  d: 
is  annually  produced  several  hundred  ton 
in  the  Works;  being  wortli  more,  for  MU 
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anine  price  per  toD.  The  peat  ifl  carried  to  and  around  the  drying 
ground  from  the  machines  on  a  narrow^auge  r^Iroad,  (in  which 
Mr.  Wilson  is  a  firm  believer,)  the  first  oonatmcted  in  New  Eng- 
land. 

Before  and  during  the  Revolutionary  War,  and  down  to  1836, 
when  iinthr.icite  coal  took  the  place  of  charcoal  in  smclting-inr- 
naccB,  the  best  quality  of  iron  was  made  from  Rhode  Island  iron 

Six  months  ago,  an  iron-founder  from  Pennsylvania  liud  before 
Mr.  Wilson  some  new  plana  for  making  iron  from  these  ores,  Mid 
for  its  sulweqnent  conversion  into  steel  and  steel  rails. 

A  careiiil  investigation  convinced  him  that  the  processes  were 
worthy  of  trial.  The  next  day  he  selected  a  site  upon  tide-water, 
easily  accessible  by  railroad,  bought  it,  built  the  works,  and  at  this 
writing,  less  than  six  months  from  his  introduction  to  the  inventor, 
he  has  steam  up  in  the  boUers,  and  fires  in  both  tiiniaces  prepara- 
tory to  charging  them  with  the  ores. 

A  few  weeks  will  deoide  the  success  of  the  plans.  If  snoceesfiil, 
there  will  be  no  want  of  capital  to  enlarge,  to  any  extent,  the  enter- 
prise. 

He  also  has  a  manuiactory  in  Providence,  which  wilt,  erelong, 
be  removed  to  Blast  Providence,  where  the  beat  spintiing-rings, 
ring-travellers,  belt-festeners,  spindle-bolsters,  and  spindlc-steps, 
and  creel-steps,  now  in  use,  and  which  are  rapidly  superseding  all 
others,  are  made. 

Should  Mr.  Wilson's  life  and  health  be  continued,  there  is  little 
doubt  that  the  place  he  has  chosen  for  his  home  will  well  deserve 
the  nrime  already  given  to  it,  for  the  fiiture,  by  an  old  friend  of  hi% 
(Ilnrvey  Chace),  the  Clj/de  of  America. 
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auooEsTiona  fob  tbb  r 


Among  the  variona  public  organizat: 
civilization  serve  to  express  and  to  ii 
social  and  indnetrial  life,  the  post  offii 
position.  It  serves  to  bring  those  who 
reliable  communication  ;  it  (jives  a  voii 
serves  for  the  ready  transmission  of  inb 
most  effective  agencies  in  producing  t' 
mutual  sympathy,  which,  as  a  result  of 
always  springs  up  between  men  who  mc 
freed  from  the  artificial  isolations  of 
upon  the  universal  plane  of  their  com 

With  the  invention  of  the  art  of  writ 
nication  with  each  other,  men,  of  com 
method  for  sending  tlicir  letters  to  tbfii 
the  Assyrians  and  Persians,  from  the  eai 
wo  find  that  tlicso  govenimcnts  had  o 
dissemination  of  their  edicts  and  orders 
in  distant  parts  of  their  empires  by  n 
tioned  a  day's  journey  from  each  other, 
ernmcnt  despatches  were  sent  by  hoi 
horses  ;  and  the  extent  of  the  Roman  E 
the  post  for  this  purpose  an  important 
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one  of  the  chief  causes  which  led  to  the  improvement  of  the  roads, 
and  the  construction  of  the  level  and  solid  highways,  which  are 
still  the  envy  and  admiration  of  the  moderns  in  many  parts  of 
Europe.  The  regularity  and  safety  with  which  the  government 
despatches  from  Rome  were  sent  to  their  various  destinations,  led 
soon  to  the  use  of  the  public  messengers  by  private  persons,  who 
could  obtain  the  opportunity  to  send  their  letters  to  personal  friends 
by  this  means.  Though  letters  were  frequently  so  sent  by  persons 
in  authority,  or  connected  in  some  way  with  the  government,  yet, 
in  the  modem  acceptation  of  the  word,  there  was  in  the  Roman 
Empire  nothing  like  our  present  post  office,  or  public  post,  by 
which  letters  are  received  from  any  one  desirous  of  sending  them, 
and  for  a  small  charge  distributed  all  over  the  country. 

The  first  introduction  of  this  great  convenience  to  the  public  be- 
longs to  the  modern  world,  and  is  said  to  have  been  organized  by 
Charlemagne,  who  instituted  a  regular  post  in  his  dominions  for 
both  letters  and  small  parcels.  With  the  dissolution  of  his  empire, 
after  his  death,  the  system  fell  into  disuse.  It  required  at  that 
time  the  strong  rule  of  such  an  autocrat  as  Charlemagne  to  intro- 
duce and  maintain  it,  and  the  disintegration,  after  his  death,  of  the 
empire  he  had  formed,  with  the  consequent  retrogression  into  the 
isolation  and  darkness  of  the  middle  ages,  destroyed  the  general 
demand,  and  the  ability  to  make  use  of  such  a  measure  for  social 
organization.    • 

In  1464  Louis  XI.  stationed  posts,  four  miles  apart,  over  France 
for  tiie  transmission  of  despatches  from  the  government.  In  Eng- 
land, during  the  thirteenth  century,  a  somewhat  similar  arrange- 
ment was  made  for  the  same  purpose,  the  messengers  of  which 
were  called  nuncii.  But  the  inefficacy  of  this  organization  to  meet 
the  public  need,  even  at  that  time,  for  the  convenience  of  a  post 
office,  was  shown  by  the  fact,  that  the  butchers  and  drovers,  who, 
in  quofit  of  a  market  for  their  stock,  were  accustomed  to  wander 
periodically  through  the  country,  were,  as  late  as  the  fifteenth  cen- 
tury, the  chief  dependence  of  the  public  for  the  distribution  of 
private  letters  in  England,  and  that  private  letters  were  not  carried 
in  the  public  mail  until  the  sixteenth  century. 

Upon  the  continent,  as  early  as  the  eleventh  century,  the  Uni- 
versity of  Paris,  to  which  hundreds  of  young  men  gathered  yearly 
from  all  parts  of  Europe  to  obtain  the  education  there  offered,  had 
established  a  kind  of  post  by  which  they  could  communicate  with 
their  homes,  and  receive,  through  trustworthy  messengers,  the  re- 
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mittuicea  of  money  which  thoy  needed 
of  these  variouB  attempts  can,  however, 
of  the  ettabiishment  of  a  public  poet,  \ 
public,  and  performed  its  functions  with 
though  the  needs  they  were  intendei 
there  was  a  demand  for  some  postal  sy 
increasing  tfae  demand  for  some  method 
desire  for  intercom niunication,  which  is 
an  advancing  social  organization.  Tfae 
Europe,  which  can  bo  called  a  public  pc 
by  Roger,  Count  of  Thurn  and  Taxis,  v 
post  by  which  letters  were  transmitted  r 
and  Italy.  The  relations  between  thea 
intimate  at  this  time,  and  the  profits 
large  ^at  they  fonned  an  important  pai 
remained  in  the  hands  of  the  successors 
fait  of  the  German  Empire,  and,  in  a 
Dopoiy  of  the  public  post  is  still  held  as 
descendants  of  its  originator. 

In  1524  the  French  post  first  carrier 
written  by  the  king  or  by  members  of 
James  I.  establisiied  the  first  post  wh 
London  and  Edinburgh,  the  capitals  < 

The  speed  with  which  they  travelled 
fact  that  it  required  six  days  to  go  and 
one  point  to  the  odier.  In  1644  the  fii 
lished  to  all  parts  of  England,  from  Lon 

In  1784  the  rapidity  with  which  the  n\ 
greatly  increased  by  the  introduction  of 
average  rate  of  ton  miles  an  hour  was  c 
derful.  The  method  in  use  for  the  tram 
fore  this  reform  was  introduced,  will  be 
from  the  memoir  submitted  to  Mr.  Pitt 
with  whom  the  idea  of  the  improved  i 
post  at  present,"  he  writes,  "  instead  ol 
most  the  slowest  conveyance  in  this  < 
the  great  improvements  in  our  roads,  ot 
tionatcly  mended  their  speed,  the  post 
likewise  very  nnsufe,  as  the  frequent  rol 
avoid  a  loss  of  this  nature,  people  genei 
at  Bight,  m  two,  &nd  send  the  parts  by 
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master  general  lately  advertised  directions  to  the  public  how  to 
divide  a  bill  in  6uch  a  manner  as  to  prevent  its  being  of  any  use  to 
the  robber.  Rewards  have  also  been  frequently  offered  by  him  for 
the  best  constructed  mail-cart,  or  some  plan  to  prevent  the  fre- 
quent robbery  of  the  mail,  but  without  ellect.  Indeed,  it  is  at 
present  generally  intrusted  to  some  idle  boy,  without  character, 
mounted  on  a  worn-out  hack,  and  who,  so  far  from  being  able  to 
(Icfond  himself,  or  escape  from  a  robber,  is  much  more  likely  to  be 
in  league  with  him." 

When  it  is  remembered  that  at  this  time  —  less  than  a  hundred 
years  ago  —  the  mail  out  of  London,  containing  the  letters  of  the 
merchants  and  bankers  of  that  metropolis,  consisting  often  of  en- 
closures of  hundreds  of  thousands,  if  not  of  millions  of  pounds, 
was  daily  intrusted  to  these  post-boys,  who  carried  them  in  bags 
slung  over  their  horses  necks,  some  estimate  can  be  formed  of  the 
advance  in  this  department  of  social  organization  which  has  been 
made  during  the  existence  of  three  generations.  The  chief  mail 
at  this  time  left  London  at  midnight;  an  arrang-ement  which,  in  the 
unlighted  condition  of  the  roads,  was  not  calculated  to  increase 
the  safety  of  the  mail. 

In  1837  Rowland  Hill,  who  has  justly  earned  his  reputation  as  a 
benefactor  of  the  race,  proposed  the  system  of  cheap  and  imiform 
postage  which  now  prevails  in  England.  Despite  the  ridicule  and 
incredulity  with  which  the  suggestion  was  at  first  received,  he 
p(?rsevercd,  and  in  1839  the  proposition  was  accepted  by  Par- 
li;uncnt,  and  went  into  operation  in  1840.  At  first,  as  previously, 
the  postage  was  all  prepaid  in  money,  but  soon  after  the  use  of 
stamps  was  introduced. 

The  English  government,  at  a  very  early  period  of  the  cheap 
pf»sta^e  era,  introduced  the  mcmey-order  system,  which  had  before 
prevailed  in  Germany.  By  this  means  money  can  be  sent  in  post- 
oflfice  orders,  without  any  fear  of  loss,  and  at  a  veiy  reasonable 
charge.  The  great  convenience  introduced  by  this  measure,  for 
the  safe  transmission  of  money  in  small  quantities,  was,  about  ten 
yenrs  after,  supplemented  by  the  still  greater  convenience  of  mak- 
ii'g  the  post  office  a  savings  bank,  conducted  by  the  government, 
in  which  every  office  throughout  the  country  was  a  place  to  receive 
deposits.  The  advantages  of  this  system,  which  are  equally  great 
for  the  public  and  the  government,  were  immediately  recognized, 
aTi'1  made  the  English  post  office  one  of  the  most  useful  public  in- 
stitutions in  the  civilized  world,  and  expressive  of  a  more  ad- 
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vani:ed  condition  of  suciul  orgaiiizatioi 
country.  The  economy  of  moaua  with 
nut  the  least  of  its  claims  to  cousidetut 
performing  tbe  dutivs  of  the  poat  ofifict 
being  quite  competent  for  tiio  traiieatti 
perhiips  the  addition  of  only  a  few  es 
large  towns.  All  throughout  the  count 
who  usually  devote  their  entire  time  to 
can  easily,  without  finding  themselves  c 
ey  that  is  olTured  on  deposit,  and  cuter 
book. 

The  organization  of  the  eystem  is  cu 
pays  interest  upon  the  money  thus  depo 
tlie  ordinary  savings  banks  do  witli  the 
it  simply  purchaecB  its  own  bonds  witi 
the  depositors  a  better  rate  than  the  s 
the  same  investment  of  the  funds  thus  i 
emment,  being  under  no  extra  charge  fi 
obliged  to  deduct  any  percentile  of  th 
expenses.  Besides,  too,  the  money  o 
thus  invested  by  the  government  in  its  < 
peradventure  ;  and  that  thiii  fact  is  sul 
positors  for  them  to  appreciate  it,  is  sh 
them  who  have  yearly,  since  the  adopt; 
ferred  thtir  money  from  the  savings 
while,  by  the  last  report,  there  had  bcoi 
with  the  government  who  had  transferre 
bink. 

Another  immense  advaTitage  which  tl 
government  oilers  the  depositors,  lies  in 
ity  of  the  poat  office,  and  its  unity  of 
government,  without  extra  expense,  to  r 
and  carry  it  to  the  credit  of  an  aixoiuit 
Thus  a  depositor,  who  is  travelling  npoi 
purpose,  can  deposit  in  any  town  where 
may  collect,  and  have  it  carried  to  his 
thus  saving  the  risk  of  carrying  it  upon 
way  also  any  depositor  in  a  distant  towi 
deposit  in  his  home  office.  In  such  can 
privilege  of  waiting  until,  by  telegraph 
Burcd  from  tlie  home  office  that  there 
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practice,  as  all  the  transactions  are  entered  in  the  depositor's  pass* 
book,  the  production  of  this  is  in  general  considered  sufficient  evi- 
dence of  the  correctness  of  the  application,  and  it  is  paid  immedi' 
ately  in  cash.  No  savings  bank,  and  no  private  or  corporate  bank, 
can  offer  such  advantages,  since  the  charge  they  must  make  for 
such  transfers,  as  it  is  a  part  of  the  legitimate  business  by  which 
they  live,  the  government,  on  account  of  its  universality,  can 
forego,  since  it  is  for  its  interest  only  to  increase  the  amounts  de* 
posited  with  it  by  offering  every  possible  advantage  to  the  depos- 
itors. 

In  France,  before  1191,  the  operation  of  the  post  was  farmed 
out  to  the  highest  bidder ;  but  in  that  year  the  government  took 
its  management,  and  organized  the  system  which  has  prevailed  up 
to  this  time.  In  France,  and  most  of  the  other  countries  of 
Europe  which  are  despotically  managed  in  the  interest  of  the 
rulers,  the  government  uses  its  control  of  the  post  office  as  a  means 
of  espionage  over  its  subjects,  and  does  not  hesitate  to  tamper 
with  the  letters  intrusted  to  it  for  transmission.  The  sentiment  of 
honesty,  which  would  as  soon  justify  the  picking  of  another's 
pocket  as  the  opening  of  his  letters,  is  peculiarly  the  outgrowth 
of  political  freedom,  and  its  strength  sei*ves  to  mark  quite  accu- 
rately the  advance  of  a  people  in  the  course  of  democratic  evolu- 
tion which  characterizes  the  present  era  of  civilization,  and  the 
inviolability  of  the  mails  is  as  important  a  right  of  the  people  as 
that  of  habeaa  corpus,  freedom  from  illegal  arrest,  the  freedom  of 
the  press,  or  any  other  of  the  safeguards  from  despotism. 

In  the  colonial  history  of  the  United  States,  the  first  post  was 
projected  in  1692,  but  did  not  go  into  operation  until  1710.  The 
thinly  settled  condition  of  the  country,  and  the  distance  which 
separated  the  scattered  towns  along  the  coast,  prevented  the 
speedy  growth  of  the  post  office.  The  social,  as  the  industrial 
life  of  that  time,  did  not  demand  the  regularity  and  speed  of  the 
present  day.  In  1753  Benjamin  Franklin  was  appointed  by  the 
Englisli  government  postmaster  general  of  the  colonies,  and,  in 
1760,  astonished  the  pfjople  by  proposing  to  run  a  mail  coach  from 
Boston  to  Pliiladelphia  each  week,  starting  one  from  each  place. 

Franklin  held  this  position,  and,  by  his  practical  talent  for  organ- 
ization, did  much  to  bind  the  colonists  together  by  introducing 
regularity  in  the  mail  service,  until  his  removal  by  the  British  gov- 
ernment in  1774,  on  account  of  the  leading  position  he  took  in  the 
exciting  times  which  led  to  the  Revolution. 
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Id  1789  the  control  of  the  post  office 
tion  to  CongreBfl,  who  time,  as  the  I'epi 
have  the  regulation  of  thin  important  b. 
This  is  as  it  should  be,  and  is  in  itself  : 
office  is  not  a  privilege  granted  by  somi 
jectfi,  but  a  system  organized  by  the  pe 
to  whom  they  have  delegated  this  ai 
of  such  portions  of  their  bosiness  as  th 
to  it.  The  tendency  there  ^ways  is 
rived  at  tlio  largost  culture,  but  who 
greater  or  leas  antliority,  to  consider  t 
of  servants  ur  agents,  has  not  been  ba< 
in  this  country  in  tho  post  ofSoe,  as  it 
played  oveii  in  Congi-ess  itself,  and  in 
national  administration. 

The  people  of  the  United  States  are 
scious  of  their  power,  and  that  the  gov< 
ty  from  tliem,  and  is  iteeif  their  servaii 
all  other  governments  in  the  civilized  v 
far  as  it  ie  exercised  in  their  official  reli 
the  personal  relations  of  its  represen 
the  heads  of  our  departments,  tend  to 
instead  of  the  democratic  one,  and  to  i 
overbearing  in  its  relations  with  tht 
prone  to  command  than  to  obey.  Ev 
been  made  plain  to  every  one  who  has  ii 
such  relations  with  those  holding  reap 
give  an  opportunity  for  its  display  ;  br 
lie  culture  the  material  is  preparing  for 
various  departments  of  the  governme 
practical  recognition  that  the  reason  fo 
in  the  performance  of  their  ftinctions. 

In  1190  there  were  only  seventy-five 
country,  while,  up  to  1816,  tlie  rateu  ol 
For  any  distance  under  forty  miles,  eig 
cents ;  under  one  hundred  and  fifty,  tw 
1816  a  conNiderable  change  was  made, 
tanccs  under  thirty  miles  at  six  and  a  C 
at  ten  cents  ;  and  over  four  hundred 
and  these  rates  were  quadrupled  upor 
ounce.     Under  these  rates  of  postage,  i 
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the  post  office  were  greater  tlian  the  receipta,  leaving  a  deficit 
every  year  to  be  made  up  from  the  public  treasury.  In  1845  the 
rates  were  again  reduced  to  five  cents  for  all  distances  under  three 
hundred  miles,  and  ten  cents  for  all  greater  distances.  In  1852  a 
further  change  was  made,  putting  the  postage  at  ten  cents  upon 
all  unpaid  letters  for  distances  under  three  thousand  miles,  and  in 
this  same  year  the  sale  of  postage  stamps  and  stamped  envelopes 
was  begun.  In  1855  the  charge  ibr  letters  was  placed  at  three 
cents  for  all  distances  under  three  thousand  miles,  aTid  ten  cents 
for  any  greater  distance,  at  which  they  have  remained  since. 
From  the  report  of  the  department  for  1870,  it  appears  that  the 
number  of  mail  routes  is  8861,  traversing  annually  97,024,996 
miles,  at  a  cost  of  $10,884,653. 

The  value  and  importance  of  the  post  office,  as  a  disseminator 
of  intelligence,  and  its  worth  in  stimulating  the  activity  of  the 
social  and  industiial  life  of  the  nation,  is  fully  recognized  by  the 
public,  but  not  as  fully  by  the  department  itself,  The  tendency 
of  official  personages  to  consider,  in  all  questions  of  public  admin- 
istration, that  they  are  conferring  a  favor  upon  the  public  by  the 
performance  of  the  duties  of  their,  office,  and  that  the  public  has 
no  further  rights  than  they  may  graciously  gi^ant,  has  been  shown 
chiefly  in  the  spirit  of  the  decisions  made  by  tlie  department  upon 
various  matters  where  the  wording  of  the  acts  of  Congress  has  been, 
as  is  too  frequently  the  case,  so  ambiguous  as  to  be  confusing 
instead  of  distinct.  A  single  instance  will  be  sufficient.  By 
the  act,  author^s  manuscript  was  transmitted  through  the  mail  at 
the  rates  of  printed  matter.  This  privilege,  which  was  no  appre- 
ciable loss  to  the  post  office  department,  was  of  considerable  value 
to  the  writers  of  the  country,  who,  as  a  rule,  are  not  over  rich, 
while  to  the  public,  in  so  far  as  it  aided  the  intellectual  life  of  the 
country,  it  was  a  matter  of  very  considerable  importance.  This 
right,  however,  having  been  questioned,  the  department  decided 
against  it,  showing,  by  the  spirit  of  the  decision,  that  the  receipts 
of  the  post  office  were,  in  its  opinion,  a  more  important  matter  to 
be  considered  than  the  interest  of  the  public.  This  appeared  the 
more  so  from  the  fact  that,  though  ambiguous  in  part,  the  wording 
of  the  act  plainly  indicated  that  the  intention  of  Congress  was  to 
give  the  authors  this  right,  since  its  importance  for  its  effects  upon 
the  activity  of  the  country's  literature  was  evidently  the  chief 
motive  for  its  passage. 

The  experience  in  Europe  of  the  advantage  to  the  post  office  of 
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the  govertiraent  control  of  the  railways 
cle  upon  Railroads,  aud  is  a  subject ' 
attention,  both  iu  Engiaud  and  this  coi 
iiitereeted  in  the  study  of  Bocial  orga 
mission  and  the  distributioD  of  the  m 
gestfd  that  the  poat  ofBce  should  joi 
small  parcels,  thus  removing  from  the  1 
has  monopolized  it,  this  absolutely  nei 
modern  life.  For  thia  the  present  org 
with  but  a  slight  increase  of  force,  it 
benefit  to  the  public  would  be  great. 

The  success  which  has  attended  the 
order  systim,  which  was  a  few  years 
England,  makes  it  more  singular  tliat 
post  oflice  is  made  also  a  savings  bank, 
great  success  in  England,  has  not  befoi 
thiii  country.  The  wide  extent  of  our  1 
fitted  for  the  introduction  of  this  refom 
of  the  villages  are  wanting  in  any  insti' 
the  people  can  be  readily  deposited,  am 
and  it  is  nut  too  much  to  say  that  one 
ductton  of  this  system  would  be  to  abs 
pie,  which  now  lie  idle  for  want  of  som 
place  them,  and  that  the  amount  which 
the  hands  of  the  government  for  inve 
amount  soon  to  sC'')res  of  millions  of  dc 
ing  that  portion  of  our  national  debt. 

in  October,  1871,  the  inauguration  of 
order  system  to  foreign  countries  took 
by  which  Great  Britain  and  Switzcrlan 
introduced  an  international  poet  office 
convenience  of  this  can  hardly  be  ovei 
the  first  time  in  the  history  of  the  v 
through  the  post  office  and  at  a  slight  c 
to  these  foreign  countries.  Great  as  h 
dnced  in  our  modern  times  in  the  methi 
portation,  yet  there  is  none  which  is  mc 
results  than  this,  which  appears  to  hav< 
It  is,  however,  the  germ  from  which  ii 
the  world's  exchange  will  be  organized 
try,  and  the  importance  of  this  will  1 
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remombcreJ  that  the  charge  levied  heretofore  by  the  moiiey- 
cliungcrH  af  the  wurld,  in  tUe  various  centres  of  exchange,  has 
'  oiiide  the  wealth  of  all  the  cities  of  the  past,  which  have  risen 
with  the  ciiiuigiiig  couise  of  trade.  Nor  ts  it  rash  to  predict  that 
ill  the  future,  by  an  extension  of  the  method  thus  ijiaugurated, 
the  world's  exchange  will  bo  settled  as  easily  and  as  cheaply  as 
the  balances  of  tite  banks  of  any  commercial  city  are  in  the  tlcar- 
iiig-liouse,  and,  by  an  analogous  process,  in  a  world's  cleariug- 
liousc.  In  the  organization  of  the  world's  industry,  the  necessity 
ioi'  some  such  result  ia  becoming  daily  more  and  more  apparent. 
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Perhaps  the  modern  triumph  of  no  i 
of  the  making  of  thread  now,  over  thi 
the  material  of  which  it  was  to  be  c 
placed  upon  a  distaflT  held  under  one 
thumb  and  hrigers  of  the  operator's 
yam  uf  the  size  deeircd  ;  while  in  the 
perfect  Bix-cord  cotton  thread  require 
quautity  of  cotton  (say  thirty-mren  ou 
to  constitute  a  "lap")  undergo,  from  I 
the  bale  to  completion,  sundry  ope 
"doubled"  (as  the  technical  phrase 
twenty  billions  of  times  I  It  is  impc 
prehend  bo  vast  a  number,  to  count  w 
dred  a  minute,  would  occupy  over  a  h 
day  and  night,  without  ceaaing,  Yet 
feet  six-cord  thread  no  less  "  doublin, 
thread  could  be  made,  and  is  manofact 
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"  doublings  ;  "  and  the  writer  knows  of  but  one  mill  in  the  United 
States  which  expends  a  larger  amount  of  labor  on  its  thread  than 
indicated  by  the  latter  figures.  But  the  skilful  mechanic  knows 
that  every  doubling  which  the  cotton  receives  in  its  progress  from 
the  pickers  to  the  final  spooling  adds  to  its  value ;  and  the  con- 
scientious manufacturer  will  withhold  nothing  of  value  to  his  thread 
from  the  consumer. 

History  is  silent  as  to  the  birth  of  the  distaff,  but  it  was  proba- 
bly one  of  the  earliest  inventions  of  man,  and,  as  an  emblem  of 
woman's  domestic  slavery,  is  found  pictured  upon  the  very  earliest 
liistoric  monuments.  The  housewife  of  to-day,  though  a  slave  in 
many  things  which  still  remain  to  be  reformed,  owes  a  debt  of 
gratitude  to  the  genius  and  enterprise  which  have  emancipated  her 
from  the  distaff  and  the  spinning-wheel,  and  which  place  in  her  lap 
for  use,  at  barely  a  nominal  cost,  a  thread  the  equal  of  which  in 
practical  value  could  not  have  been  made  by  hand  by  the  continu- 
ous and  united  labor  of  her  ancestors  in  line  from  a  thousand  years 
back. 

The  progress  from  the  distaff  to  the  mule  (German  miihle,  mill) 
or  mule-jenny,  with  its  improvements  of  to-day,  has  been  slow  in- 
deed. The  spinning-wheel  succeeding  the  distaff  was  unknown 
in  England  until  some  time  during  the  reign  of  that  admirer  of 
woman,  Henry  VIII.  (1609-47),  when  it  was  imported  into  that 
land  from  India,  the  country  which  has  supplied  so  much  of  wealth 
to  Western  Europe,  both  physical  and  mental.  The  spindle,  caused 
to  revolve  at  high  speed  by  the  wheel,  twisted  the  material  to  be 
spun,  in  place  of  the  human  fingers  with  the  distaff.  It  is  but  a 
generation  ago  that  in  New  England,  and  throughout  the  country, 
a  spinning-wheel  was  to  be  found  in  nearly  every  house,  for  the 
spinning  of  woollen  yarn,  and  flax,  and  linen  thread,  and  some- 
times cotton  thread,  although  at  that  time  cotton  thread  was  large- 
ly manufactured  in  England  and  the  United  States.  One  reason 
for  the  continuance  of  the  household  manufacture  to  that  date  was 
the  fact  that  the  early  machinery  of  the  factories  did  its  work  in- 
completely, leaving  the  yam  or  thread  irregular,  and  it  may  prop- 
erly be  said  that  perfectly  operating  thread  machinery  has  not 
been  achieved  till  within  the  last  five  years. 

For  over  two  hundred  years  after  the  introduction  of  the  spin- 
ning-wheel into  England  it  remained  the  chief  means  of  manufac- 
'  turing  yarn  and  thread ;  but  about  the  year  1766  James  Hargreaves, 
of  Lancashire,  England,  invented  the  spinning-jenny,  in  which  the 
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ringle  spindle  of  the  old  BpiiiDiiig-wb 
seven  more,  makiog  eight  Bpiodles,  an 
on  its  aide.  The  yarn,  as  it  was  twis 
passed  ttiroug'h  a  wooden  clasp,  held  i 
Eventaall;  seventy-two  more  spiudlea 
the  jenny  became  a  very  important  m< 
formidable  Ilargreaves  was  driven  froi 
brethren,  who,  at  Nottingham,  erect 
yams  in  by  his  machines,  and  was  cond 
in  1768,  Richard  Arkwright,  of  Prestc 
notion  of  spinning  by  rollers,  by  dra 
rolls,  as  they  came  from  the  cards,  ai 
gating  and  strengthening  the  fibres, 
capitalists  who  looked  favorably  upon 
mechanic,  in  a  Mr.  Striitt,  of  Nottin 
mechanical  devices,  luid  finally  a  maci 
a  horse  was  achieved,  and  in  1111  (, 
mill  driven  by  water  power  was  csta 
shire.  From  that  time  on  spinning 
iavcr,  and  in  ten  years  from  tiiat  tiro 
ployment  to  some  five  thoosand  peopi< 
^e  fonudation  of  his  afterwards  vast  I 

But  in  ITT9  Samuel  Cromplon,  of 
machine  which  combined  the  advant 
and  Arkwri^t's  rollers,  and  was  cal 
engine)  or  mule.  The  spindles  were 
was  run  back  and  forth  a  short  dista 
and  stretching  the  "  roving "  (roll  c 
etc.),  while  at  the  same  time  it  was 
thread.  Crorapton's  machines,  Ihouf 
carrying  but  twenty  or  thirty  spindlci 
and  made  with  twenty-two  hundred  : 
tion  by  one  person  — a  vast  triumph 
At  the  present  time  some  thirty  miUi 
in  Great  Britain,  ten  millions  in  the  V 
lions  in  France,  for  spinuing  cotton  al 

The  invention  in  1793,  by  Eli  Whi 
which  the  seed  of  the  cotton  is  easi 
stimulated  the  growth  of  cotton  to 
chines.  (Before  that  time  theseporati 
of  the  fibre  was  a  day's  work  for  a  fi 
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marked  here  that,  probably,  Whitney's  genius  in  mechanics  result- 
ed in  as  much  evil,  by  incidentally  prolonging  the  chattel  slavery 
of  the  black  race  in  this  country,  as  it  did  good  in  supplying  the 
world  with  a  cheap  fabric  for  clothing. ) 

About  1786  two  Scotchmen  —  Alexander  and  Robert  Barr  — 
constructed,  at  East  Bridgewater,  Mass.,  the  first  machines  for 
carding,  roving,  and  spinning  ever  made  in  the  United  States. 
The  state,  by  a  grant  of  two  hundred  pounds  in  1789,  encouraged 
the  enterprise.  In  Beverly,  Mass.,  a  company  for  the  manufacture 
of  cotton  goods  commenced  operations  in  1787,  spending  some 
four  thousand  pounds,  and  finally  receiving  a  grant  irom  the 
state  of  one  thousand  pounds,  by  the  aid  of  which  they  succeed- 
ed in  establishing  themselves.  But  tl|eir  machinery  was  very  im- 
perfect. At  Providence,  R.  I.,  another  company  was  formed  in 
1788,  and  went  into  operation  with  poor  machinery,  mostly  fashioned 
after  that  of  the  Barrs,  and  that  in  use  by  the  Beverly  company. 
At  this  time  it  was  impossible  in  this  country  to  obtain  plans 
of  the  Arkwright  machinery,  the  English  government  forbidding 
such  plans  to  p^s  through  the  custom-house,  and  jealously  guard- 
ing the  interests  of  its  own  manufacturers. 

But  in  1789  Samuel  Slater,  a  young  man  of  only  twenty-one 
years  of  age,  but  having  had  seven  years'  experience  in  the  cot- 
ton mills  of  Derbyshire,  arrived  in  New  York  with  the  intention 
of  establishing  the  manufacture  in  this  country  by  the  processes 
of  Arkwright,  of  which  he  thoroughly  informed  himself,  and  plans 
of  which  a  retentive  memory  of  mechanical  matters  enabled  him 
to  bring  hither  in  a  manner  inscrutable  to  the  custom-house  officials. 
Early  in  1790  he  went  to  Providence,  R.  I.,  and  entered  into  an 
arrangement  with  manufacturers  there  to  construct  for  them  the 
Arkwright  machinery.  In  a  year  from  that  time  it  was  demon- 
strated that  a  year  more  would  suffice  for  the  erection  of  mills  and 
machinery  enough  to  supply  the  entire  country  with  yam.  With 
others,  Slater  erected  a  small  mill  at  Pawtucket,  in  1793,  in  which 
seventy  spindles  were  .at  first  operated.  The  capacity  of  the  mill 
was  soon  after  much  increased.  From  this  beginning  other  mills 
were  erected  in  various  places  in  Rhode  Island,  and  eventually  in 
Massachusetts  —  in  1813  there  being  built  at  Waltham,  Mass.,  a 
mill  which  is  believed  to  have  been  the  first  one  in  the  world 
which  combined  all  the  requisites  for  making  finished  cloth  from 
the  raw  cotton.  In  1822  the  first  cotton  mill  in  Lowell,  Mass., 
was  erected. 
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But  we  have  not  space  in  this  article 
of  cotton  manutacture  in  this  country,  Bt 
time.  Of  the  gigantic  proportions  of  tl 
cing  the  cultivation  of  tliii  cotton  plant 
fibres  of  its  fiowerB  into  tlireads,  and  ' 
vari-colored  hy  the  dyer's  art,  and  now 
ful  in  hue  than  was  ever  silk  touched 
Tyrians,  the  general  reader  ia  fully  awai 

The  manufacture  of  cotton  thread  is  i 
United  States,  and  in  the  art  of  making  i 
day  in  tliis  country  than  in  Europe,  and  a , 
made  here  is  preferable,  especially  for  xt 
the  best  imported.  Yet  till  within  a  y 
facturers  in  the  United  States,  deferring 
in  favor  of  the  beet  imported  thread,  ca 
be  stamped  like  the  foreign  thread,  and 
dered  leaden  boxes,  as  do  the  foreign  m 
(in  order  to  protect  it  against  moistu 
over  the  Atlantic  Ocean  I)  —  and  tliis  pr 
one  extensive  manufactory  of  thread, 
ceases  of  manufacture  having  been  disc 
leading  cotton-thread  manufacturers  ol 
Willimantic  Linen  Company,  of  Willimar 
five  years,  not  only  to  modify,  but  to  air 
in  favor  of  the  foreign  cotton  thread  by 
ly  superior  article.  These  processes  b 
control  of  this  company,  have  secured 
which  can  be  justly  claimed  for  no  othe 
of  the  world,  placing  the  company  qui 
competition  with  both  foreign  and  dom( 
fact  may  properly  be  styled  one  of  the 
American  inventive  genius,  skill,  and  lal 
achieved  over  the  productions  of  foreign 
it  gives  the  Willimantic  Linen  Company 
place  among  cotton  thread  makers,  but  t 
of  American  manufectnrers. 

The  making  of  cotton  tjiread  throu] 
from  the  pickers  on  till  the  yam  is  reaci 
than  the  due  selection  of  the  filaments,  i 
tion  in  a  vastly  attennated  form ;  but  t 
requiring  the  greatest  scientific  precisioi 
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Willimantic  Linen  Company's  establiBhment,  fio  much  more  nu- 
merous and  extended  are  these  than  in  any  other,  that,  whereas 
the  yarn  is  reached  in  other  mills  after  the  filaments  have  under^ 
gone  "  doubling''  or  re-c:on)bination8  less  than  four  hundred  thou- 
sand times,  in  the  Willimantic  Linen  Company's  works  the  yam  is 
not  considered  complete  until  its  filaments  have  passed  through 
over  seven  billions  of  *'  dtmbliiigs "  (its  six-cord  thread  being 
completed  only  after  over  twenty  billions  of  **  doublings,"  as  referred 
to  in  tlie  first  paragraph  of  this  article).  But  all  this  labor  is 
necessary  to  the  production  of  the  perfect  six-cord  thread,  flexi- 
bility, strength,  and  perfect  smoothness  being  the  chief  requisites 
of  a  good  thread. 

The  mode  of  making  thread  may  be  but  little  more  than  intima- 
ted, rather  than  described  to  the  general  reader,  without  diagrams 
of  the  intricate  machinery  used.  The  cotton,  as  taken  from  the 
bale,  somewhat  combined  with  dirt,  and  not  fully  free  from  seeds, 
is,  in  the  quantity  of  about  thirty-seven  ounces  at  a  time,  placed 
in  a  '*  picker,"  so-called,  to  render  it  free  of  seeds  and  foreign 
substances.  In  this  machine  are  sundry  "beaters"  or  cylin- 
ders, provided  with  iron  teeth,  and  running  at  the  rate  of  twen- 
ty-two hundred  revolutions  a  minute,  through  which  the  cot- 
ton is  passed,  coming  ont  a  clean  "  lap  "  of  about  an  inch  in 
thickness  and  a  yard  wide.  Three  of  these  laps  are  together 
passed  through  another  picker,  and,  combined,  are  taken  to  the 
"  breaker  cards,"  whence  the  whole  comes  forth  in  the  shape  of  a 
long  soft  rope  of  an  inch  in  diameter,  and  called  a  "sliver  draw- 
ing," which  is  taken  to  a  "lap  winder,"  and  is  made  into  a  lap 
again.  Tliis  is  taken  to  another  section  of  cards,  called  "  finish- 
ers," where  it  is  further  advanced  towards  perfection  into  a  sliver 
drawing  again.  Several  of  these  machines  are  in  line,  and  their 
products  are  run  together  into  "  railways,"  which  compress  the 
several  "  drawings  "  into  one  "sliver,"  which  is  deposited  in  a 
cylindrical  "can,"  the  contents  of  which  are  taken  to  a  "lap- 
winder"  in  which  a  number  of  "  slivers"  are  made  into  what  is 
called  a  "  comber  lap."  This  machine  is  a  very  ingenious  device. 
This  "  comber  lap  "  is  then  taken  to  another  "  lap  machine,"  and, 
united  with  other  laps,  is  made  into  a  lap  of  finer  character,  which 
latter  is  taken  to  a  "combing  machine,"  a  beautiful  piece  of  deft 
mechanism  of  French  invention,  where  a  certain  per  cent,  of  the 
shorter  fibres  are  eliminated  from  the  "lap."  The  longer  fibres 
being  freed  from  the  shorter,  the  better  portion  is  taken  to  a 
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"  drawing  frame,"  where  it  paseeB  thro 
which  it  comes  aa  a  very  smooth  aat 
paeflod  OD  to  a  tnackiue  called  a  "  Blubh 
"roving"  (a  sliglitly  twisted  roll),  and 
it  is  ready  for  the  "first  iotermediati 
which  it  is  drawn  down  more  fine ;  tli( 
termediate "  fiy-frames,  where  it  unde 
and  is  then  placed  in  a  "jack  frame,' 
made  of  it  for  spinning,  it  being  tli 
roving." 

The  number  of  limes  in  which  the  fill 
point  have  been  "  doubled  "  (or  combir 
ed  as  to  each  other),  in  their  sinuous 
fold  parte  uf  tlie  various  machines  to  whit 
is  1,125,235,200  1  —  all  necessary  for  th 
thread  if  hich  is  to  be  made  from  it  mo 
the  technical  phrase  is.  The  cardinj 
Linen  Company,  wherein  the  varioae  p 
are  conducted,  is  under  the  charge  o 
a  man  of  that  order  to  whom  tlie  nat 
owe  mnre  than  to  any  other  body  —  t 
iouB  mechanics. 

Much  depends  upon  the  state  of  the 
of  cotton  thread :  sumetimes  it  is  too 
claimed  by  tlic  English  maimfiictnrcn 
not  be  made  in  this  country  on  acco 
climate  ;  but  Yankee  genius  has  dcvisi 
stion  in  the  Willimantic  Linen  Company 
ture  is  imparted  to  the  air  which  is 
humidity  of  the  English  atmusphcre,  t 
control. 

From  the  carding-room  the  "roving 
on  to  the  "mule-room,"  so  called,  whi 
bins  is  spun  into  one  upon  a  "  cop,"  or 
prepared  for  weaving,  or  to  pass  thro 
thread.  In  the  establishment  in  qnesti< 
From  the  spinning-room  the  yam  on  i 
"  twisting-room,"  where  it  is  first  "  bU 
fiexihie,  and  prevent  it  from  "kinking 
ing ;  then  placed  upon  a  spooling-fram 
"oops"  run   together  upon   a  spooL 
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remembered  that  the  char^j^e  levied  heretofore  by  the  moiiey- 
cliaiigere  of  the  world,  in  the  various  centres  of  exchange,  has 
'  made  the  wealth  of  all  the  cities  of  the  paBt,  which  have  riticn 
witli  the  changing  course  of  trade.  Nor  is  it  rash  to  predict  that 
ill  the  futui'e,  by  an  extension  of  the  metbud  thus  inaugurated, 
the  world's  exchange  will  he  settled  as  easily  and  aa  cheaply  as 
the  balauces  of  the  banks  of  any  commercial  city  are  in  the  clear- 
ing-house, and,  by  an  analogous  procenB,  in  a  world's  clearing- 
house. In  the  organization  of  the  world's  industry,  the  necessity 
iur  sums  such  result  is  becoming  daily  more  and  more  apparent. 
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its  ^eat  enperiority  to  any  other  tiire 
roD^e  of  the  leading  manufacturers  o 
way  wherever  the  wonderful  iuTeotioD 
of  the  Wheeler  &  WjUon  and  Uie  Wt 
Dies,  and  other  great  manufacturers,  ai 
of  its  superior  etrengtb  and  smoothnesi 
a  sewing-machine,  and  always  "rum 
the  thread  of  the  Willimaotic  Linen  < 
goods,  knit  goods,  clothing  and  hat  mi 
er  portion  of  their  thread  being  speci 
sempstresses,  is  consumed  in  the  fan 
machines. 

The  Wiilimantic  Linen  Company  (t 
mer,  the  company  being  organized  at 
goods  only)  was  established  in  1864, 
son  C.  Ives  and  its  present  treasurer,  . 
Hartford,  Conn.,  uuiting  the  great  cne 
eral  business  talent  of  the  former  to  t 
judgment  and  great  financial  ability 
said  to  be  without  a  superior,  if  not  f 
manufacturers,  in  his  special  departme 
having  amassed  a  large  fortune,  and 
example  to  other  men  of  wealth)  his 
charities,  among  which  was  the  erectii 
indigent  widows.  The  company  star 
ITS, 000,  which  was  soon  increased  tc 
$225,000.     Its  present  capital  is  |I,00 

The  factories  of  this  company  are 
in  which  sixty  thousand  spindles  are  ki 
in  which  three-cord  thread  is  manufactu 
two  hundred  feet  long  by  sixty-eight 
priated  to  the  manufacture  of  six-cord 
milt ")  is  five  stories  in  heigiit,  four 
feet  wide,  and  remarkably  well  consti 
Dished  with  the  very  best  machinery, 
of  architectural  beauty."  Every  proi 
comfort  and  security  of  the  operativei 
with  four  of  Falea,  Jenks  &,  Sons'  fore 
fire,  each  capable  of  discharging  thlrti 
in  a  minute.  The  water  power  of  the 
which  a  CorlisB  steam  engine  of  three  h 
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to  be  added.  Besides  the  aiibstaiitial  building  spoken  of  abore, 
the  company  have  a  dye-house  and  bleachery  immediately  at- 
tached to  the  new  mill,  and  which  is  one  hundred  and  twenty  feet 
in  length  by  seventy  in  width,  with  drying  rooms  of  about  the 
same  capacity. 

This  department,  under  the  charge  of  Mr.  James  M.  Reid,  a 
gentleman  uf  scientilic  attainments,  and  probably  unequalled  any- 
where in  hie  prufcssion,  is  very  complete  in  its  arrangements,  and 
is,  perhaps,  the  flnest  establishment  of  its  kind  in  the  country. 
The  mode  of  ventilation  in  the  lower  rooms,  where  immense  quan- 
tities of  steam  are  generated,  is  new,  unique,  and  very  efficient, 
and  the  labor-saving  appliances  and  general  fitting  up  of  the  de- 
partment are  such  as  to  gieatly  reduce  the  amount  of  manual  labor 
usually  needed  in  such  operations,  and  also  to  promote  the  com- 
fort of  the  workmen.  Four  thousand  pounds  of  thread  a  day  can 
be  turned  out  when  the  place  is  run  to  its  full  capacity.  Attached 
to  the  main  building  ia  the  boiler  house,  which  contains  eight 
steam  boilers,  in  which  steam  is  generated  for  use  in  the  dye 
house  and  the  mill  generally.  In  the  upper  story  and  attic  of  the 
main  building  are  the  store  rooms  for  receiving  and  storing  the 
product  of  the  several  mills,  and  from  these  store  rooms  are  drawn 
the  required  numbers  and  quantities  to  fill  immediate  orders.  All 
colors  and  eveiy  imaginable  shade  of  color  can  be  produced  here 
to  suit  customers. 

Turning,  carpenters',  and  machine  shops,  rooms  for  the  manu- 
focture  of  paper  boxes,  etc.,  complete  the  body  and  appointments 
of  this  company's  vast  establishment,  which  is  under  the  immedi- 
ate care  of  Mr.  A.  B.  Burleson,  the  resident  agent,  of  whom,  in 
his  business  capacity,  perhaps  the  most  complimentary  thing  which 
"  could  be  said  is,  that  he  admirably  directs  the  manufacturing  busi- 
ness of  the  leading  thread  making  establishment  in  the  United 
States. 


Thb  motions  of  the  heavenly  bodiei 
practice  of  measuring  time  —  of  dividi 
hourn.  From  the  earliest  period,  the  sp 
eunrise  and  sunset  haa  been  called  a  da; 
sanrise  a  night.  At  a  later  period  the 
ed  into  twenty-four  equal  parts,  called 
equal  parts,  called  minutes,  and  a  min 
called  seconds. 

The  sun-dial  was  one  of  the  earliest  i 
uring  time.  It  is  supposed  to  have  c 
niana.  Greek  historians  affirm  that  the 
the  dial,  the  gnomon,  and  the  divisio 
parts.  The  first  mention  in  the  Scriptu 
the  prophet  Daniel,  (iii.  6.)  Though 
the  Egyptians,  yet  there  are  do  indicatii 
show  the  epoch  when  it  was  first  know 
clear  rererence  to  the  dial  is  in  the  seco 
"The  prophet  cried  unto  the  Lord,  ai 
ten  degrees  backward,  by  which  it  had 
Ahaz."  This  miracle  is  said  to  have  occun 
the  son  of  Ahaz,  and  his  Buccessor.  It  v 
be  had  been  in  alliance  with  the  king  oJ 
nication  with  the  princes  of  Babylon, 
sive  ideas,  and  ready  to  adopt  foreign 
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in  the  mode  of  its  construction,  was  nndoubtedlj  imported  from 
Babylon.  It  was  probably  only  an  object  of  curious  recreation 
for  the  king,  or  served  at  most  to  regulate  the  occupations  of  the 
royal  household.  There  is  no  mention  in  the  Scriptures  of  any 
instrument  for  keeping  time  before  this  dial  of  Ahaz,  seven  bun-. 
dred  years  before  the  Christian  era. 

The  pieces  of  mechanism  used  to  measure  time,  and  kept  in 
motion  by  gravity  through  the  medium  of  weights,  or  by  the  elas- 
tic force  of  a  spring,  are  called  time  pieces,  or  clocks.  The  term 
time  piece  is  applied  to  an  instrument  intended  merely  to  mark  the 
time  without  striking  the  hour ;  a  clock,  besides  showing  the  time, 
strikes  every  hour  on  a  bell  or  a  spring. 

The  first  author  who  speaks  of  a  clock  appears  to  be  Dante, 
who  wrote  in  the  latter  part  of  the  thirteenth  century.  He  says, 
as  rendered  by  Cary,  "  as  wheels,  that  wind  their  circles  in  the 
horologe,"  implying  his  knowledge  of  a  clock  of  some  kind. 
Striking  clocks  are  said  to  have  been  invented  at  Padua,  Italy, 
and  that  which  now  exists  in  the  tower  in  the  Piazza  de'  Sig^ori,  is 
claimed  as  the  contrivance  of  Giocomo  Dondi.  It  was  erected  in 
the  year  1344.  Besides  the  four  and  twenty  hours,  it  tells  the 
course  of  the  sun  and  the  aspects  and  phases  of  the  moon.  Dondi 
obtained  such  celebrity  for  his  performance  that  he  acquired  the 
surname  of  Horologio.  It  passed  to  his  descendants,  and  the 
family  of  "  Dondi  dell'  Orologio  "  still  flourishes.  The  exact  pe- 
riod when  clocks  were  first  known  in  England  is  uncertain.  Early 
in  the  fourteenth  century  a  wonderful  clock  was  produced  by  the 
abbot  of  St.  Albans,  which  is  referred  to  as  the  oldest  one  known 
in  England.  A  German  artist  named  Henri  de  Vic,  or  Henry  de 
Wick,  put  up  a  large  clock  in  the  palace  of  Charles  V.  of  France. 
Very  old  and  curious  clocks  are  found  in  different  cities  of  Europe, 
which  have  been  noticed  by  travellers  and  writers  for  centuries. 
Strasburg  has  a  famous  clock  made  in  the  year  1571.  At  the  hour 
of  twelve  the  clockwork  puts  in  motion  many  puppets  and  images. 
There  is  a  clock  tower  in  the  square  of  St.  Mark,  Venice  ;  in  the 
centre  of  it  is  the  dial  of  a  very  old  clock,  which  is  resplendent 
with  gold  and  azure,  the  sun  travelling  round  ihe  zodiacal  signs 
which  decorate  it,  and  marking  the  time  of  twice  twelve  hours. 
On  the  top  of  the  tower  are  two  large  figures  of  bronze,  called 
by  the  Venetians,  Moors,  who,  with  large  hammers,  beat  the  hours 
upon  the  bell.  They  strike  the  hours  twice,  the  second  set  of 
strokes  being  at  an  interval  of  five  minutes  from  the  first.     A 
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Btory  of  the  luBt  century,  curreut  in  ' 
brouzu  men  with  murder,  by  knuckiag 
nate  wurkmau  who  stood  within  the 
city  of  Bume,  in  Switzerland,  has  an 
eight  hundred  years  since.  Its  comic 
jects  of  wonder  to  an  admiring  crov 
before  the  hour  strikes,  a  wooden  coc 
flaps  his  wings ;  then,  while  a  pnppet 
a  procession  of  bears  cornea  out  and  [ 
a  throne,  who  marks  the  hour  by  g 
sceptre.  In  the  year  1382  the  town  ( 
burned  by  order  of  the  king  of  Franc 
on  fire,  Froisaart  says,  "The  Duke  o 
a  curious  clock  which  struck  the  hoi 
to  be  seen  ou  either  side  of  the  aea, 
packed  up  and  placed  on  carts,  with  i 
where  it  was  placed,  and  there  strikei 
The  middle  of  the  fourteenth  centu 
the  time  which  afiTorda  the  first  clear 
what  would  be  now  called  a  clock,  • 
chine.  It  is  not  an  invention  so  anc 
nor  is  it  altogether  the  invention  of  tl 
a  complete  machine,  it  had  an  invento 
Ferdinand  Berthoud,  who  has  written 
of  clockwork,  concludes  his  rcsearcl 
clock,  such  as  that  put  up  by  Henry  i 
of  one  man,  but  a  combination  of  sue 
thy  of  a  separate  contriver.  "  Thus 
and  applied  in  the  time  of  ArcLime 
plied  as  a  maintaining  power  would  i 
a  fly,  similar  to  that  of  a  kitehcn-ja( 
(S)  the  ratchet-wheel  and  click  for  wi 
detaching  the  teeth  of  the  great  or  i 
pinion  in  which  they  were  engaged, 
dispensable  contrivance ;  (i)  the  regi 
to  great  changes  from  variations  in  I 
dency  of  a  falling  body  to  accelerate  i 
give  rise  to  the  alternating  motion  of 
vention  an  escapement  of  some  kim 
(5)  the  last-mentioned  two  inventions 
would  have  induced  such  a  degree  of 
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the  wheclwork  as  would  lead  the  way  to  a  dial-plate,  and  its  neces- 
sary adjunct,  a  hand  or  pointer ;  lastly,  the  striking  part,  to  pro- 
claim at  a  distance,  without  the  aid  of  a  person  to  watch,  the  hour 
that  was  indicated,  completed  the  list  of  inventions."  It  is  sup- 
posed that  the  clock  of  Henry  de  Wick  was  constructed  by  com- 
bining the  successive  inventions  of  different  persons.  And  so  the 
clocks  of  the  modem  times  have  been  brought  to  their  present  de- 
gree of  perfection  by  a  series  of  inventions  and  improvements  on 
what  may  now  be  called  the  rude  clocks  of  the  fourteenth  and 
fifteenth  centuries. 

About  the  middle  of  the  sixteenth  century  clocks  were  reduced 
in  form  so  as  to  be  easily  transported  from  place  to  place.  Before 
portable  clocks  were  made,  a  main-spring,  as  the  moving  power, 
was  probably  substituted  for  weights.  About  a  centui-y  later  the 
long-pendulum  clock  was  made.  The  honor  of  originating  the 
pendulum  clock  is  claimed  for  different  individuals. 

In  the  year  1639  Galileo  Galilei  published  his  observation  on  the 
pendulum  in  Paris  :  though  it  is  said  he  never  applied  the  pendu- 
lum as  a  regulator  to  supersede  the  balance  in  clocks,  yet  his  dis- 
covery doubtless  led  to  its  use.  In  the  year  1641  Richard  Harris, 
a  London  artist,  applied  the  principle  discovered  by  the  French 
philosopher,  and  is  supposed  to  have  made  the  first  pendulum 
clock.  The  English  have  continued  to  make  improvements  in 
clocks,  and  are  able  to  produce  the  very  best  specimens  of  work. 
The  French  also  continue  to  the  present  time  to  make  great  num- 
bers of  clocks ;  they  are  not  expensive,  but  serviceable,  and  ex- 
terrially  neatly  finished,  and  sometimes  highly  ornamented.  The 
English  generally  make  their  clocks  by  hand ;  the  movements  of 
French  clocks  are  made  by  machinery. 

It  is  due  to  the  skill  and  enterprise  of  Connecticut  clock-makers 
that  good,  serviceable  clocks  are  made  at  such  a  low  price  that 
every  family  can  afford  to  be  the  owner  of  a  timepiece.  Nearly 
all  the  clocks  used  in  this  country  have  been  made  in  the  State  of 
Connecticut,  and  the  manufacturers  export  them  in  large  numbers 
to  almost  all  foreign  countries.  Towards  the  close  of  the  last 
century,  Eli  Terry  established  himself  in  the  town  of  Plymouth, 
Litchfield  County,  Conn.,  and  commenced  making  the  old-fashioned 
hang-up  wooden  clocks.  At  this  time  the  wheels  and  teeth  were 
cut  by  hand,  —  first  marked  out  with  square  and  compass,  and 
then  sawed  with  a  fine  saw.  The  movements  of  these  clocks  were 
sold  for  about  twenty-five  dollars  each.     In  the  year  180*7  Mr. 
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Terr;  commenced  making  woodea  clot 
the  same  time  Mr.  Riley  Whiting,  a  gi 
catioD,  and  of  great  buainesa  capacity,  < 
of  clocks  at  Winchester  (now  Winstf 
the  business  there  till  1835,  when  he  dii 
tnerous  improvements  in  clocks  and  c 
most  important  clock  manufacturer  of 
Id  less  than  five  years  the  competiti 
great  that  the  price  of  the  movements  fo 
to  five  dollars.  The  greatest  revolutit 
Docticut  was  the  introduction  of  tbi 
invention  of  Mr.  Chauncey  Jerome, 
are  made  by  machinery,  so  that  ca 
cents  each  ;  and  the  brass  wheels,  whii 
are  made  so  rapidly  that  the  cost  of  th 
is  leas  than  fifty  cents  ;  so  that  the  one-( 
for  from  one  and  a  half  to  two  dollars  ea< 
the  clock  movements  are  mado  is  a| 
that  three  men  can  take  the  brass  in  sh 
der  the  drop,  then  cut  the  teeth,  and 
hundred  clocks  in  one  day.  The  facilitii 
that  the  labor  on  the  case  of  an  0.  G.  ( 
cents,  while  a.  cabinet-maker  could  no 
than  five  dollars.  The  dials  are  cut  fi 
and  lettered  at  a  cost  of  less  than  fii 
of  the  tablets,  the  glass,  and  work  i 
Thus  the  million,  in  all  countries,  ma 
with  this  almost  indispensable  article  c 

In  the  year  1842  a  consignment  o 
was  sent  to  England  by  Mr.  C,  Jeroi 
not  too  much  to  say  that  millions  of  1 
rope,  Asia,  South  America,  Australia, 
the  sea. 

The  largest  establish  me  nts  for  cloc 
Haven,  Waterbury,  Plymouth,  and  Brie 
half  ft  milliOQ  of   clocks  are  manuiai 
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With  all  the  multitudinoua  and  different  purposes  to  which 
paper  is  now  devoted,  it  is  probable  that  wc  are  still  only  on  the 
edges  of  discovery  as  to  the  vastly  many  more  uses  to  vhich  it  is 
applicable.  From  its  first  obvious  utility  as  a  medium  for  the 
com  tnuni cation  aud  preservation  of  written  characters,  and  after- 
wards its  greater  value  when  printing  was  discovered,  paper  be- 
came indispensable  in  almost  every  art  aud  trade,  from  that 
of  the  engraver,  who  requires  the  finest  sheeta  for  his  pictures,  to 
that  of  the  retail  grocer,  who  enwraps  his  goods  in  the  coarsest 
"  straw,"  or  brown.  As  papier-mach6,  paper  pulp  mixed  with 
glue  or  gum,  or  paper  panted  or  glued  in  layers  upon  moulds,  it  is 
used  for  making  almost  everything,  where  wood  for  the  same  pur- 
.  pose  could  be  used,  and  appears  in  a  multitude  of  forms,  from 
small  toilet  articles,  watch  and  match  holders,  and  dressing-cases, 
to  furniture,  piano-cases,  and  even  boats;  and  it  is  found  to  be  an 
excellent  article  for  making  moulds  for  stereotypes.  It  is  also 
used  in  architectural  mouldings,  for  picture-frames,  for  daguerreo- 
type-cases, for  hundreds  of  things,  while  sheet  paper,  plain  and 
colored,  is  made  into  various  trimmings,  artificial  flowers,  and  bits 
(lUS) 
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of  white  paper  even  make  the  "  enoii 
theatres. 

But  the  uae  of  paper  in  the  wardrobe 
of  receut  introductioD.  For  centuries 
clothed  their  idols  in  colored  and  gilt  pi 
time  immemorial,  have  used  paper  pod 
several  in  their  pockets,  using  one  and  i 
that  custom  claiming  a  cleaner,  if  not  h 
*'  barbariane  "  who  carry  a  single  silk  o 
they  use  rcpeat^idly,  and  ae  often  retun 
over-d resets,  with  lace  paper  collars  am 
ally  seen  in  masquerade  and  fancy  balls 
Sret  became  an  institution  in  the  Unit^ 
used  tu  wear  eiiormuus  collars  cut  frc 
paper ;  and  years  ago  there  was  a  co 
well  founded,  that  decayed  and  impec 
bosoms,  collars,  and  cuffs  to  conceal  th 
article  of  dresa  which  might  be  at  the 
in  the  same  article  which  should  be  at  t 

It  is  singular,  considering  how  close  i 
to  the  discovery,  that  the  invention  of 
paper  collars  and  culTe  should  have  beei 
1853  paper  collars  for  men's  wear  first  a 
the  new  goods  soon  spread  to  other  c 
laughed  at  and  ridiculed,  as  exhibiting  : 
the  wearer.  Then  came  a  horrible  Btor 
poisonous  properties,  dangerous  to  thos< 
and  cheap  luxury  of  a  clean  collar  every 
of  washing,  and  coilara  that  might  be  ti 
fore  they  were  thrown  away.  Washer* 
invention  which  threatened  to  materiall 
dozen,  more  or  less,  of  every  eustomei 
nounced  the  new  fashion  low  and  vulgai 
calculated  the  probable  reduction  in  thcii 
collar  created  a  commotion  which  large 
and  assisted  in  its  introduction  to  popi 
even  those  against  the  most  startling  ini 
styles  of  dress,  are  easily  worn  away ; 
ered  that  the  chief  value  of  the  paper  c( 
ness,  but  in  its  convenience,  the  new  f 
success. 
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Walter  Hunt,  of  New  York,  claimed  the  invention  of  pasting  of 
cementing  two  pieces  of  paper  together  to  give  the  required  stiff- 
ness and  surface  for  collars,  which  were  cut  into  shape,  and  then 
rolled  with  a  serrated  wheel  to  give  the  imitation  stitches  on  the 
border.  The  inventor  and  a  few  of  his  friends  were  hardy  enough 
to  exhibit  such  collars  on  tbeir  own  necks  in  public.  But  the  soft 
and  unsubstantial  character  of  the  material  soon  suggested  the 
placing  of  a  strip  of  thin  muslin  between  the  pieces  of  paper ; 
and  with  this  invention,  duly  patented,  the  p^er  collar  of  to-day 
was  discovered.  At  first  the  business  was  dull  and  unprofitable ; 
but  it  has  finally  become  one  of  the  great  industries  of  the  land, 
covering  not  only  collars,  but  cufis,  bosoms,  etc.,  and  is  conducted 
in  several  difierent  places,  the  leading  house  being  that  of  Messrs. 
Ray  &  Taylor,  of  Springfield,  Mass.,  whose  business  may  be  said 
to  ramify  throughout  the  United  States,  hardly  a  hamlet  to  bo 
found  in  which  these  superior  wares  are  not  to  some  extent  worn. 

The  process  of  manufacturing  collars,  cufis,  bosoms,  etc.,  is  con- 
siderably detailed,  and  may  be  all  sufficiently  well  described  under 
that  of  collars.  In  the  establishment  of  Messrs.  Ray  &  Taylor, 
the  prepared  paper  or  stock,  as  brought  directly  from  the  manufac- 
tory, is  first  taken  to  the  stock  room  and  inspected.  It  should  be 
remarked,  however,  that  the  firm  prepare  for  themselves  that  por- 
tion of  their  stock  which  requires  the  nicest  manipulation.  After 
inspection,  when  a  case  of  paper  is  wanted,  it  is  placed  upon  a 
car,  and  the  car  is  rolled  to  and  upon  the  elevator,  which  then 
ascends  to  the  machine  room,  and  the  car  is  rolled  to  the  press, 
where,  by  means  of  suitable  dies  placed  under  the  ponderous  ma- 
chine, the  first  process  of  manufacturing  commences  by  cutting 
out  from  thirty  to  eighty  articles  at  a  time.  If  the  articles  are 
*'  Byron,''  or  turn-down  paper  collars,  tliey  are  then  rolled  in  cases 
upon  a  car  to  the  enamelling  room,  where,  by  an  ingenious  mar 
chine  invented  by  the  proprietors,  they  receive  a  coat  of  enamel 
as  far  down  as  the  "  turn-down  "  line,  leaving  th<5  inside  of  the 
collar,  which  comes  in  contact  with  the  neck,  plain,  and  free  from 
enamel.  This  enamel  which  they  use  is  water-proof,  and  will  not 
rub  off  by  being  wet  or  moistened  by  perspiration.  When  the 
enamel  is  dry,  the  articles  are  passed  through  another  ingenious 
and  powerful  machine,  which  imparts  to  the  enamel  surface  an 
exact  imitation  of  linen,  so  that  one  would  suppose,  even  upon  a 
dose  inspection,  that  they  were  really  of  cloth  or  linen,  and 
prepared  for  use  by  a  careful  and  experienced  laundress.     This 

6S 


1U6 


FAPEB  FUR:<1SHIKG 


process  is  also  so  invention  of  tbeir  on 
uable  pateuta.  In  the  manufacture  of 
collare,  the  paper  receives  its  "linen  fiii 
time. 

Tbcse  gatTot«  cnllara  are  known,  accc 
liaritics,  as  the  "Derby,"  ftfter  the  ce 
devised  Uie  pattern  ;  tiie  "  Kay,"  after 
"  Beecher  g'arrote,"  after  the  illastrioi 
Beechcr,  with  his  consent ;  and,  paaaim 
of  Yankee  business  genius,  and  the  den 
of  our  clergy  who  are  outgrowing  the 
demigods,  or  better  than  other  people, 
to  quote  here  Mr,  Bceciier's  reply,  wite 
his  name  for  the  collars.  He  was  as 
do  no  discredit  to  his  good  taste  and  i 
Bccchcr's  letter  is  as  follows  :  — 


"  Messks.  Rat  &  Tatlor. 

"  GsNTLEHBH :  M;  name  has  been  usi 
things  that  1  donbt  whether  I  could  c 
JQBticc,  any  claim  to  it ;  and,  of  course, 
bid  you  the  use  of  it. 

"  I  hope  your  enterprise  may  be  snci 
may  be  good  enough  for  the  name,  and  t 
collars.  Respectfiilly  yours, 


These  garrotes,  like  the  rest  of  Mesf 
ore  of  iiio  best  possible  workmanship,  i 
popular. 

After  the  linen  finish  is  given  them,  t 
next  machines,  the  embossers,  all  of  wh 
tion,  and  are  a  great  improvement  ove 
generally  used.  Here  they  receive  t 
"  patent  mark,"  all  at  one  impression, 
one  by  one  by  dezteroos  female  operator 
ing  machines,"  where  from  four  to  eig 
their  bntton-holes  at  »  time.  They  t 
"  folders,"  where,  upon  each  machine, 
lars  per  day  ore  folded,  or  rather  oreat 
is  octt  completed  «iitU  tbey  bave  passed 


PAPEB  FUBNISHINQ  Q00D8.  1147 

the  "  roller,"  which  squeezes  down  the  crease,  and  completes  the 
collar.  Next  come  the  **  putting^up  tables/'  at  each  of  which  Ave 
or  six  young  ladies  count  out  the  collars  as  fast  as  rolled  into 
bunches  of  ten  each,  and,  by  a  dexterous  twirl  or  twist,  put  each 
bunch  into  its  box.  Passing  on,  we  come  to  the  '*  labellers,"  who 
arrange  the  filled  boxes  in  triple  rows  in  concave  troughs  or  racks; 
and,  with  wonderful  despatch,  the  whole  are  labelled,  and  ten  of 
these  small  boxes  are  packed  in  a  larger  box,  or  "  carton,"  each 
carton  thus  containing  one  hundred  collars.  These  cartons  are 
also  labelled,  placed  upon  a  car,  and  rolled  on  to  the  elevator,  and 
sent  to  the  next  floor,  or  shipping  room.  Here  they  are  packed, 
marked,  and  shipped  to  all  parts  of  the  country. 

In  passing  through  this  establishment,  one  1$  most  favorably  im- 
pressed with  the  admirable  arrangement  of  machinery  and  appli- 
ances, and  with  the  perfect  system  and  regularity  with  which  each 
department  of  the  manufactory  is  conducted.  Everything  is  so  ar- 
ranged tliat  all  unnecessary  labor  is  obviated,  as  the  stock  or  raw 
material,  after  being  taken  from  the  warcroom,  makes  its  way 
through  the  several  departments  of  the  establishment  in  the  differ- 
ent processes  of  manufacture,  until  it  arrives  at  tl>e  packing  room, 
as  maiiufcictured  goods  ready  for  shipment.  Messrs.  Ray  &  Tay- 
lor have  invented  a  large  portion  of  their  machinery  and  processes 
themselves,  for  all  of  which  they  hold  letters  patent  of  the  United 
States ;  and  they  have  in  operation  certain  greatly  improved  ma- 
chines for  the  various  departments  of  their  manufacture,  the  prin- 
ciples of  the  construction  of  which  they  wisely  hol(J  as  their  own 
secret,  and  by  which  they  are  enabled  to  do  and  afford  better  work 
at  cheaper  prices  than  other  manufacturers. 

Besides  the  wearing  apparel  department,  they  have  also  a  large 
paper  box  manufacturing  department,  where  are  made  all  the  boxes 
used  for  putting  up  their  wares ;  so  that  there  is  probably  no  es^- 
tablishment  in  the  country  so  coTnplete,  and  that  has  the  facilities 
which  they  possess  for  the  successful  prosecution  of  this  order  of 
manufacture.  In  addition  to  the  vast  amount  of  plain  ''  linen 
finished "  and  cloth-face  collars  for  gentlemen  manufactured  by 
this  firm,  they  do  a  very  extensive  business  in  ladies'  collars,  cuffs, 
etc.  They  arc  the  exclusive  manufacturers  of  the  celebrated  Cur* 
tis  bosoms,  holding  the  letters  patent  thereof.  These  bosoms  can 
be  readily  cleaned,  so  smooth  and'  hard,  though  flexible,  is  their 
surface,  with  a  wet  sponge,  and  may  be  worn  for  a  long  time 
without  deterioration.     Ladiei'  ooUars  and  cuffii  arc  made  on  order 


1148 


PAFEB  rUBKIBHlKQ 


at  this  establisbmcnt  in  auch  close  imi 
and  lace  as  to  deceive  tlic  eye  without 
ing  great  credit  upon  the  extreme  and  d 
Among  the  collars  for  gentlcuicn,  which 
market,  this  firm  are  the  origiiiatora  of  t 
"  liongfellow,"  "  Derby,"  "  Semper  i 
"  Gilmore,"  and  "  I'ereigny  "  (Uie  "  Poi 
ever  given  in  the  United  States  to  a  pa 
the  lodica'  "Shakespeare"  and  "FloreE 
"  catchpenny  "  names  of  the  hour  for  i1 
grace  of  some  manufacturers,  have  beet 

The  CHtablishmcnt  of  MeBSrs.  Ra; 
ibrick  edifice,  five  stories  in  height,  ere 
own  special  designs,  and  adapted  throni 
is  moMt  Bubstatitially  built.  Within  i 
spacious,  as  to  its  several  departments, 
tuous  ofitccs,  which  are  furnished  wit 
with  fresco,  aad  appointed  with  all  mod< 
'Ray  &  Taylor  are  evidently  of  that  oi 
iroon  who  have  an  eye  to  the  eesthetics  i 
:ly  remarked,  in  our  itispcction  of  busing 
out  tlie  country,  that  the  highest  class  i 
are  turning  tlicir  attention  more  and  mo 
and  elegance  in  their  establiuhments ;  i 
busincBS  tact,  this  fact  is  worthy  of  coi 
things  odd  to^thc  comfort  of  operatives 
with  that  great  desideratum  and  nece 
Ibhmcnt,  an  elevator,  constructed  by  M 
of  Now  York,  who  aro  the  only  manufa 
United  titatim,  who  have,  it  would  seem 
their  urt ;  and  the  machinery  of  the  fa 
enpnc,  built  by  Mr.  George  U.  CAriiss, 
has  reflected  so  much  honor  upon  th« 
geniuR  undipoffect  work. 

Messrs.  Ray  &  Taylor's  cstablishmeni 
tie  city  of  Springfield,  but  a  great  cred 
■manufacturing  e&terpnse  in  general. 
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Ttts  Bystcm  of  insurance  is  eotirely  a  product  of  the  modem 
opii'it  of  society,  which  tends,  in  all  our  social  and  industrial  rela- 
tions, to  replace  the  isolation  of  aelSshness  by  the  unity  of  mutual 
sympathy  and  aid,  or,  according  to  the  philosophic  formula,  egoism 
by  ultraism.  The  Gret  application  of  the  principle  of  ineurance 
W.19  to  marine  risks;  and  this,  as  is  easily  seen,  was  very  naturd. 
The  risk  of  a  ship  was  mure  unnsual  than  that  of  a  house  ;  the 
owners  of  such  property  were  fewer  ;  and  the  risk  of  loss  being  so 
much  greater,  it  was  more  natural  that  those  interested  efaoald 
combine.  At  first  the  assumption  of  marine  risks  was  taken  by 
private  persons,  who  agreed  to  assume  the  responsibility  for  a  cer- 
tain amount  of  loss,  and  signed  their  names,  with  the  amount  tiiey 
would  insure,  under  the  list  of  the  ship's  cargo,  and  from  this 
practice  the  name  "  underwriter,"  applied  to  marine  insurance, 
came  into  vogue.  From  this  arrangement  the  joint-stock  company 
engaged  in  insurance  naturally  arose,  and  the  extension  of  the 
principle  soon  included  fire  insurance. 

In  the  United  States  the  eariy  attention  paid  by  the  colonists  to 
ship  building  and  commerce  caused  the  practice  of  underwriting 
for  marine  rieka  to  be  very  soon  adopted  ;  and  from  this  beginning 
attention  was  finally  turned  to  fire  insurance.  The  precise  date 
when  the  first  company  for  transacting  a  fire  insurance  business 
was  formed  <]ocs  not  appear,  but  before  the  revolution  the  busi- 
nesa  was  regularly  established.     It  was  the  custom  in  those  days, 
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ftnd  even  down  to  within  aboat  forty  ; 
which  was  insured  a  pUt«  bearing  the 
had  graoted  the  policy.  In  many  of 
earlier  settled  poitions  of  the  cuuutry 
yet  remain,  may  still  be  seen  Buch 
stances,  the  date  ol'  tbe  year  when  i 
dottign,  such  as  two  hunda  clasped, 
flames,  by  which  tlic  advantages  of  fl 

Fire  insurauce  differs  from  life  insui 
founded  upon  ■  chance.  It  is  certain 
eventually  die,  but  it  is  by  no  meant 
bum  down.  From  the  average  moi 
of  persons,  the  probabilities  of  life  in 
with  great  accuracy  ;  so  that  the  bus 
method,  and  a  certain  rule  applied  fui 
case.  With  Are  insurance,  however 
not  yet  been  calculated  with  such  ace 
ditioDS  of  the  qaestion  it  is  probable 
the  Gxerciso  of  a  proper  business  p 
life  insurance  can  be  made  as  certain 
but  even  tbe  most  cautious  Ibrcsighl 
definite  certainty  to  the  operations  < 
quence,  thcrefure,  there  is  always  a 
such  transactions,  and  for  this  reason 
amall  companies,  can  never  be  made  i 
enough  range  of  good  risks  to  cover 
one.  This  has  been  so  frequently  pn 
yond  question. 

With  the  great  increase  in  the  tnd 
try  during  tbe  present  century  the  b 
kept  pace,  and  tbe  capital  now  inve 
exclusive  business  in  fire  insurance  w 
tween  two  and  three  hundred  millioni 
the  truth  of  the  principle,  that  large 
extended  business,  are  the  safest,  bei 
throughout  the  most  recently  settled  | 
has  been  but  little  opportunity  offered 
companies,  since  they  could  not  offer 
public  as  those  presented  by  the  agei 
ter  established  compaTJies.  In  this  w: 
baa  become  a  most  important  interest 


FIRE  INSURANCE.  llo3 

growth  of  the  business  of  fire  insurance,  as  well  as  that  of  other. 
kinds  of  insurance,  brought  with  it  at  first  natural  abuses,  such  as 
a  greater  extension  of  the  business  than  was  safe,  and  also  opened 
a  field  to  the  exploitation  of  speculative  companies,  which  were 
not  based  upon  sound  financial  principles,  but  hoped  by  success  to 
make  money  for  their  stockholders.  Should  they  do  a  large  enougk 
business,  and  collect  sufficient  premiums  without  meeting  any 
losses,  it  was  evident  that  the  business  was  worth  trying;  but 
if  they  should  be  unlucky  enough  to  meet  with  misfortunes,  the 
result  was  only  their  failure,  and  the  loss  came  upon  the  insured, 
since  the  actual  capital  conti-ibuted  to  the  company  was  very  little, 
only  enough  to  pay  the  expenses  of  trying  tho  experiment.  So 
numerous  were  the  instances  of  these  insurance  speculations,  and 
so  disastrous  were  they  to  the  public  who  had  been  deceived  by 
them  into  supposing  that  the  security  could  bo  gained  by  paying 
for  the  policies  they  issued,  that  public  attention  was  roused,  and 
measures  were  proposed  for  legislative  action,  by  which  the  gov- 
ernments of  the  states  in  which  insurance  agencies  were  established 
should  have  some  control  over  them,  and,  in  tlie  interest  of  the 
public,  prevent  such  companies  as  were  unworthy  of  confidence 
from  seeking  to  gain  it. 

From  this  arose  the  establishment  of  insurance  departments  in 
some  of  the  states,  Massachusetts  having  inaugurated  this  move- 
ment, and  New  York  having  perfected  it.  The  experience  which 
New  York  had  acquired  by  a  similar  supervision  exercised  over 
the  banks  of  the  state  made  her  more  ready  to  apply  the  same 
method  of  control  to  the  insurance  companies,  and  more  readily 
aware  of  its  advantages.  The  very  essence  of  fire  insurance  is 
security  and  stability.  A  company  which  fails  when  the  crisis 
comes,  for  which  it  pretended  to  be  a  safeguard,  is  worse  than  no 
company  at  all,  for  it  doubles  instead  of  diminishing  the  loss  by 
fire.  The  insurer,  who  has  taken  out  one  of  its  policies,  finds, 
when  his  house  has  burned  down,  that  the  security  he  thought  he 
bad  is  worthless,  and  that  he  has  thrown  away  tho  premiums  he 
has  paid. 

To  perform  for  tho  public  the  same  office  with  regard  to  its  in- 
surance policies  that  it  does  with  respect  to  its  bank-notes,  that  is, 
to  provide  that  the  public  shall  not  be  liable  to  being  cheated  in 
them,  is  one  of  the  legitimate  functions  of  the  government,  and  is 
especially  so  in  a  republican  government,  which  should  be  in  fact, 
as  it  is  in  theory,  the  agent  of  the  public,  delegated  to  perform 
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just  snch  duties  aa  these,  for  which  indivii 
competent. 

By  the  working  of  this  innovation,  th 
fire  insurance  companies  lias  been  as  ncarl 
poeaible  with  a  sjntcm  of  insurance  bused 
competing^  for  the  business.  Tliat  absolul 
by  such  a  system,  even  with  the  supcrviuii 
is  shown  by  tfae  recent  terrible  catastroph 

From  the  report  of  the  State  Snperint 
Department,  made  the  11th  of  Novcmbc 
statements  returned  from  the  companies 
calling  for  them,  it  appears  that  twenty  c 
der  the  laws  of  the  State  of  New  York,  hi 
and  gone  into  liquidation.  The  loss  by  t 
supposing  that  the  entire  assets  of  tlie  Ne 
ceased  business  in  consequence  were  abs 
and  adding  that  incurred  by  other  compan 
solvent,  was  in  the  State  of  New  York 
"gsregate  loss  of  all  the  insurance  com; 
this  conntry,  including  six  foreign  com] 
which  was  divided  among  tliree  hundred 
having  as  their  total  assets  $145,879,521,  ^ 
single  catastrophe  thoy  lust  one  lialf  theii 

Such  a  crisis  as  this  calls  attention  to  t 
made  a  few  years  ago  in  the  BritiRh  P 
Lowe,  that  the  government  should  assume 
al  insurer  for  that  country.  At  the  time  1 
made  it  excited  but  little  attention,  boin 
unwise  or  premature  ;  but  by  the  light  i 
made  plain  that  it  requires  the  collccti' 
meet  the  strain  of  a  catastrophe  like  this, 
omy  introduced  into  the  administration  of 
tion's  insurance  were  conducted  by  one  b 
dreds  of  different  companies,  each  with 
support,  would  in  fifty  years — and  such  a 
probably  not  occur  oftener — prove  enoug 
gigantic  loss.  At  the  same  time  also  if  ir 
hands  of  the  government,  universal,  the  r 
be  so  much  less  than  those  now  found  ne 
Tide  BuSciontly  to  meet  such  catastrophei 
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There  is  a  Btatemcnt  that  the  Greek  mechanician,  CteBibias,  who 
lived  250  jenrs  before  Christ,  "  ia  believed  to  have  invented  a,  kind 
of  fire  engine."  The  earliest  distinct  reference,  however,  knoivn 
in  history,  to  any  mechanism  for  the  extinction  of  conflagratioDS, 
does  not  make  mention  of  anything  like  an  engine,  pump,  or 
Byringc,  but  of  a  hose  with  a  compressible  bag  to  hold  the  water. 
Thin  reference  is  found  in  the  writingn  of  Apollodorus,  an  archi- 
tect, wlio  flourished  in  the  reign  of  the  two  Roman  emperors, 
Trajan  and  Adrian,  in  the  second  centnry  of  tlio  Christian  era; 
and  it  is  worthy  of  remark  that,  as  in  the  case  of  so  many  other 
iugcnioua  suggestions,  it  waa  first  made  in  the  interest,  not  of 
peace,  but  of  war.  Apollodorus  nuggcsted  that,  for  the  purpose 
of  preventing  harm  from  the  fire-darts,  which  were  then  sometimes 
flung  into  fortified  places  by  the  attacking  forces,  a  good  plan 
would  be  to  use  the  intestine  of  an  ox,  with  a  bag  full  of  water 
attached,  so  that  the  squeezing  of  the  bag  would  lead  and  drive 
the  water  out,  and  thus  extinguish  fire  at  lieighta  where  the  hands 
of  men  could  not  reach  it. 

The  enormous  quantity  of  property  and  the  great  numbers  of 
lives  which  have  been  lost  by  fires,  if  the  story  could  be  told  so 
as  to  be  within  the  grasp  of  the  mind,  would  form  a  most  impres- 
sive exhibition  of  the  helplessness  of  humanity.  In  ancient  times, 
and  even  recently  in  Oriental  cities,  thousands  of  lives  have  been 
lost  at  a  single  fire,  as  at  London,  in  tbe  year  I2I2,  where  o^^ 
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three  thousand  pcreonB  perished,  F 
dnder  Nero,  down  to  die  tremeDdODfl  ( 
9,  1871,  great  fires  have  stood  high 
calamities.  The  nuinber  of  fires  of 
been  put  on  record,  so  as  to  have  beet 
general  histor;,  is  enomioiu.  In  o 
have  been  a  hundred  and  nxtoen  "  rei 
"  Great  Fire  "  of  1666  burned  four  da 
and  thirty-six  acres,  including  four  hi 
tboueand  two  hundred  houses,  of  whic! 
it  made  two  hundred  thousand  perse 
fifty  million  dollars'  worth  of  property 
bappeoiitg  in  London  every  year  is  tw< 
few  of  them  do  great  damage.  Since 
equal  in  extent  and  dcBtructireness 
swept  a  space  four  miles  long  and  nei 
dred  thousand  persons  shivering  out  u 
or  the  lakes,  and  annihilated  at  least  i 
of  values  accumulated  by  human  labo 
but  small  cxtcut  has  carried  iuto  nolJi 
relics  of  antiquity,  illustrations  of  hit 
famous  men  and  women,  which  no  prii 

The  first  improvement  on  the  obvioi 
of  carrying  and  pouring  water  in  whf 
was  a  pumping  machine,  not  so  very 
hand  firo  engine  of  the  present  daj 
Something  of  the  kind  was  in  use  i 
teenth  century.  Almost  a  hundred  ye 
nothing  better  seems  to  have  been  us 
big  brass  "  hand-squirts,"  as  they  t 
that  would  hold  two  or  three  quarts  o: 
and  pointed  by  two  men,  while  a  third 
were  filled  at  a  tub  of  water. 

None  of  these  machineo,  however,  ( 
fire  beyond  ttio  distance  to  which  they 
there  any  suction  arrangement.  Wat 
Hose,  for  drawing  water  into  the  macl; 
supply  of  water  to  more  distant  parts 
invented  by  two  Dutchmen,  named  Va 
about  1670,  and  a  similar  device,  ver; 
wu  iatxoduced  Into  England  by  one 
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"  improved  fire  engine  "  there.  These  hose  were  on  the  same 
general  plun  that  has  been  in  use  ever  since,  and  is  slill  a  good 
deal  used  to-day.  They  were  made  of  leather,  —  sewed,  most 
probably,  instead  of  riveted, — and  the  suction  lengths  prevented 
from  collapsing  by  being  made  of  extra  strong  leather,  with  the 
reenforcement  of  a  strong,  spiral  piece  of  metal  running  through 
the  inside. 

The  usefulness,  and  indeed  indispensableness,  of  hose  as  a  means 
of  applying  the  most  improved  modem  resources  against  fires, 
have  been  most  fully  proved  since  the  introduction  of  the  steam 
fire  engines,  which  have  become  so  numerous  since  the  first  Cin- 
cinnati engine  was  turned  out,  in  1863,  by  Mr.  Latta.  These  benef- 
icent giants,  which  so  ingeniously  fight  fire  by  means  of  fire,  de- 
pend very  greatly  on  the  immense  space  of  ground  over  which 
their  hose  enables  them  to  distribute  their  vast  and  incessant  catar 
racts  of  water.  This  space  is  at  least  ten  times  as  great  in  every 
direction  as  could  be  commanded  by  the  stream  from  the  engine 
itself ;  so  that  the  whole  area  thus  made  accessible  by  the  use  of 
hose  is  about  a  hundred  times  as  great  as  without  it. 

It  must  not,  however,  be  supposed  that  the  use  of  hose  for  city 
fire  departments  is  its  sole  use  by  any  means.  Great  quantities 
of  it  are  required  in  manufactories,  both  in  cities  and  out  of  them, 
as  no  large  mill,  whose  work  exposes  it  to  any  risk  of  fire,  is 
properly  fitted  up  without  a  good  head  of  water  and  an  abundant 
supply  of  hose,  provided  independently  on  each  floor,  so  that  a 
powerful  stream  may  be  quickly  thrown  on  the  first  beginnings  of 
fire.  Many  large  hotels  require  similar  fixtures.  A  good  deal  is 
also  used  for  similar  and  other  purposes  by  steamboat  and  railroad 
companies  ;  a  further  extensive  market  arises  from  the  use  of  hose 
for  watering  gardens  and  sidewalks ;  another  still,  and  quite  an 
important  one,  originated  in  the  modem  system  of  "  hydraulic 
mining,''  by  which  water  is  carried,  sometimes  from  great  heights, 
through  hose,  and  fired,  so  to  speak,  through  a  nozzle  against 
earth  where  gold  dust  is  supposed  to  be  found.  This  tremendous 
and  destructive  system  of  mining  devours  whole  hills,  and  sifts 
out  their  precious  contents  with  a  strange  rapidity.  Now  seventy 
thousand  feet  of  hose  is  no  very  great  quantity  to  be  used  by  the 
fire  department  of  one  city ;  many  large  mills  would  require  from 
eight  to  twelve  thousand  feet  to  equip  them  thoroughly  against 
fire  ;  and  when  we  consider  the  great  number  of  our  large  cities, 
the  far   greater  number  of  our  factories,  besides  railroads  and- 
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Btfiamboata,  and  lastly,  tbe  quite  inculi 
individual  dcmandii,  we  shall  quiijld;  b 
gate  of  traueactiuuB  in  tlie  hoae  Ltuaine 

Lculhcr  wae  fur  a  lung  Lime  cuuside 
material  for  liosc,  wUilc  at  tb«  same  tii 
its  rapid  decay  uridt^r  use,  were  recogi 
These  defects,  moreover,  increase  in  in 
as  leather  grows  more  and  more  ex| 
Bumption  of  the  forests,  which  furnish 
tanning.  Various  snbstitutes  have  b 
have  given  much  satisfifption,  until  th( 
lined  seamless  linen  hose,  at  present 
England  Linen  Ilose  Manufacturing 
consisting  of  Messrs.  Erdman  Bauch, 
F.  W.  Glaessens,  Mr,  Clacssens  being 
Longwood  Avenue,  Boston  Highland 
Mass.,  and  an  ofGce  at  room  No.  i,  IT 
Bune  city.  This  company  mtmufactur 
cotton  hose  of  all  sizes,  from  three  f 
inches  in  diameter,  and  the  same,  rubl 
of  an  inch  up  to  six  inches  in  diametei 

These  seamless  hose  are  woven  roui 
ion,  but  with  a  web  like  that  of  ctot); 
Such  hose  have  been  used  as  leading-t 
France  for  more  than  a  quarter  of  a  c< 
to  manufacture  the  article  in  the  Unite 
The  weaving  is  done  in  a  stout  loom, 
ordinary  cloth  loom,  but  with  a  very  1 
purpose  of  driving  the  threads  closely 
fur  the  heavier  hose  is  a  stout  linen  CO 
sia  Ha.T,  imported  expressly  for  the  pi 
ing  of  fifteen  strands,  and  being  able  U 
ty-fivo  pounds.  The  resnlt  is,  a  fabri 
heaviest  sail  cloth  is  as  muslin,  and  i 
handling  the  dense  and  solid  texture,  i 
ed  to  bear  a  strain  of  four  hundred  | 
equal  to  nearly  five  tons  on  the  area  ol 

Even  this  tough  web,  however,  will 
tiie  gradual  escape  of  water  through  il 
to  the  great  strain  that  is  necessary  i 
geuioua  mode  has  been  devised,  which 
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patents  under  wliich  the  company  works,  —  bearing  date  of  June 
23,  1868,  and  known  as  Forsyth's  patent,  —  for  preventing  thid 
Sweating.  A  tube  of  India  rubber  is  made  just  small  enough  to 
draw  snugly  into  the  inside  of  the  linen  hose.  When  in,  the  ends, 
in  lengths  of  fifty  feet,  are  made  fast  together,  one  end  of  the 
double  tube  is  made  tight,  and  through  the  other,  steam,  at  a  con- 
siderable pressure,  is  let  into  the  pipe.  The  steam  expands  the 
rubber,  and  squeezes  it  so  forcibly  against  the  linen  behind  it  that 
the  two  are  cemented  intimately  together,  the  Ipdia  rubber  bein^ 
driven  well  in  among  the  fibres  and  interstices  of  the  linen.  The 
severest  pressure  entirely  fails  to  cause  any  "  sweating  "  in  the 
hose  thus  made.  The  company  manufactures  cotton  as  well  as 
linen  hose,  if  ordered,  but  it  is  not  an  equally  good  article,  though 
cheaper. 

The  American  Institute,  at  its  exhi\)ition  in  New  York  in  1869, 
awarded  to  the  N«w  England  Linen  Hose  Manufacturing  Company 
a  medal  and  diploma  for  its  linen  hose  ;  and  from  its  customers  it 
has  received  numerous  and  conclusive  testimonials  to  the  merit  of 
its  productions.     A  specimen  or  two  of  these  are  worth  printing. 

**  Fire  Department  Office,  City  Hall,  ) 
Boston,  September  13,  1869.      ) 

"  F.  W.  Claessens,  Treasurer  New  England  Linen  Hose  Manu/ac* 
luring  Company. 

"  Dear  Sir  :  I  received  from  you  one  hundred  feet  of  your  two 
and  one  half  inch  linen  hose,  August  18,  1868,  for  trial  in  this 
department,  and  placed  the  same  in  charge  of  Engine  Co.  No.  6. 

"  This  hose  has  been  in  constant  use  for  one  year,  stood  the 
pressure  to  which  it  has  been  subjected  to  in  actual  duty,  and  only 
burst  after  having  been  run  over  by  one  of  our  heaviest  engines, 
at  a  pressure  of  one  liundred  and  fifty  pounds.  If  its  powers  of 
endurance  will  equal  its  strength,  it  will  be  the  most  desirable 
hose  for  steam  fire  engines,  having  the  advantage  of  lightness  and 
flexibility  over  all  other  hose  in  use  in  this  department.  Up  to 
the  present  time  it  has  performed  all  you  claim. 
"  Yours,  very  respectfully, 

"  John  S.  Damrell,  CMef  Engineer/* 

**  Nacoocreb,  White  Couktt,  Ga.,  March  1.7,  1870 

"  P.  W.  Claessens,  Esq.,  Treasurer,  eic. 

"  Dear  Sir  t  We  have  been  uaiog  your  fleamles^  linen  hose,  six 
iaches  in  diai^eter,  CMttantly  daring  ihe  ]|M(  Sixteen  months. 
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anilci  a  pressure  of  from  fill;  to  one  1 
and  are  much  pleased  with  it.  As  a 
secretary  of  our  company,  Mr,  Free 
further  Bupply  to  take  the  place  of  coti 
"  Yours  truly, 

"  Saw 
"  Superiniendenl  Nacoochee  Syc 

"  Cl»r 

"  C.  K.  Saxbobs,  Esq.,  Chief  Engines 

"  Dear  Sir  :  In  answer  to  your  iiiqi 

bcr-lincd  Linen   Hose,  I  would   say  t 

purchased,  in  June  last,  one  thousand 

very  much.     We  tested  it  with  a  fore 

hose  that  we  had  before,  and  it  made 

bad  no  means  of  telling  how  much  th 

"  We  think   this  hose  superior  to 

have  not  had  it  long  enough  lo  say  he 

"  Very  respectfully, 

"  H.  E.  ] 

These  letters  have  peculiar  weigh* 
persons  whose  positions  and  duties  , 
meuns  uf  forming  opinions,  while  at 
necessity  equally  cautious  not  to  co 
dorsement  of  any  untested  novelty, 
cance,  moreover,  in  the  fiict  that  a  very 
bo  made  by  the  parties  who  have  com 
hose  to  the  various  fire  departments 
prevent  a  change  so  dangerous  to  the 
makers  of  India  rubber  hose  would  i 
euperiurity  of  the  new  combination 
and  thus  tlic  new  invention  has  had 
general  use  against  a  pretty  uumerouE 
ponents.  At  present,  however,  the 
lined  linen  hose  is  well  established,  i 
operations  no  longer  ago  than  in  IS 
increasing  demand  for  it,  as  well  as  fo 
hose  themselves,  without  the  rubber  li 
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The  induBtrial  activity  of  our  modem  life,  which  differs  so  ma- 
teriiilly  in  its  intensity  and  varied  character  from  that  of  antiquity, 
is  yet  not  more  distinct  in  its  methods  than  are  the  financial  sya- 
tema  of  to-day  as  compared  with  those  of  the  early  periods  of 
hiatoric  times.  In  the  development  of  industry,  wc  have  seen,  in 
tht!*  volume,  how  the  reliance  of  mankind  upon  their  unaided  mus- 
cular energy  has  heen  replaced  by  the  use  of  steam,  and  its  appli- 
cation to  machtucs  of  an  apparently  intricate  complexity,  but 
whicli  are  all  only  modifications  or  combinations  of  simple  elements. 
By  this  means,  humanity  in  its  proj^ss  towards  the  domination 
of  this  planet,  has  obtained  a  power,  together  with  a  knowledge 
and  control  of  the  laws  of  physical  natnre,  which,  to  the  pre-his- 
toric  man,  would  have  appeared  impossible.  In  glancing  hurriedly 
over  the  evolution  of  our  financial  methods,  which  are  so  impor- 
tant as  an  espression  of  the  advance  in  social  organization,  wc 
will  see  that  the  same  general  tendency  has  been  preserved,  and 
that  the  growth  has  been  towards  universal  methods ;  towards  ob- 
taining a  knowledge  and  control  of  the  laws  of  finance,  and  in  this 
branch  of  investigation  tlie  history  of  the  position  and  influence 
of  the  treasury  forms  naturally  a  chapter  of  this  work. 

(iiei) 
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Among  the  nations  of  an^quity  tJie 
mailu  u(  gold  and  silver,  or  some  alloy  o 
or  broiiz.u.  This  cdngle  &ct  ie  sufficient 
try,  tlk'ir  Rociul  condition,  and  their 
reached  im!y  a  rudimentary  itage  of  di 
whose  tuulu  arc  only  sharpened  stonei 
made  any  gieat  advance  in  his  indnetria] 
as  impossible  fur  the  modern  world  to  tt 
relations  wfre  it  forced  to  depend  upon  i 
as  it  would  be  fur  it  to  mauufocture  tlk< 
were  it  forced  to  depend  for  its  tools  uj 
other  similar  appliances  used  during  t 
the  actual  amiiunt  of  gold  and  silver 
creased  from  tlio  new  sources  of  suppi; 
em  times,  by  an  amount  greater  than 
possession  of  the  nations  of  antiquity, 
was  forced  to  depend  solely  upon  this  a 
of  value  in  its  exchanges,  trade  and  ind 
completely  as  though  tlie  use  of  steam  i 
and  mankind  was  obliged  to  return  for  I 
require  for  our  industrial  operations  to  ( 
supplemented  only  by  that  of  animals. 

That  gold  and  silver  should  have  bee 
material  for  the  currency  during'  antiqu 
stones  should  have  been  used  as  the  mat 
the  ability  to  work  the  metals  bad  be< 
experience  of  generations  ;  but  to  atten 
the  needs  for  a  measure  of  value  by  i 
mercial  and  linaucial  operations  of  the 
dertuking  to  manufacture  the  steam  er 
of  the  world  with  the  flint  adzes  of  p: 
the  use  of  gold  and  silver  lor  the  currei 
upon  the  previous  uso  of  other  less  suit 
purpose.  The  Latin  word  for  money.  ■ 
vation  from  pecus,  a  domestic  animal, 
stage  of  the  social  development  of  the  1 
derived  their  language,  cattle,  as  the 
evidence  of  wealth,  were  the  cstabliah( 
the  conception  that  our  modern  paper 
only  upon  the  possession  of  a  certain  j 
is  as  illogical  as  it  would  have  been  i 
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metallic  currency  to  have  claimed  that  its  coinage  should  be  regu- 
lated, not  by  the  demands  of  the  public,  but  upon  the  possession 
of  a  certain  amount  of  cattle. 

The  chief  material  used  for  the  currency  of  the  modem  civilized 
world  is  paper ;  and  though  the  financial  organization  of  no  civ- 
ilized nation  as  yet  recognizes  this  fact,  yet  the  exigencies  of  our 
industrial  activity  have  forced  its  practical  acceptance  upon  the 
commerce  of  the  world.  The  money  thus)  in  use  is  paper  money, 
and  is  subject  to  the  same  objections,  in  a  more  modified  degree,  that 
a  metallic  money  is  inherently  liable  to.  It  can  be  monopolized. 
The  necessity  of  our  modem  industrial  activity  is  for  a  money 
that  shall  not  be  subject  to  this  objection,  and  as  the  greater  con- 
venience of  paper  makes  this  material  peculiarly  fitted  for  mone- 
tary purposes,  there  is  no  question  but  that  our  future  currency 
will  be  made  of  this  substance.  It  will  not  be  paper  money,  but 
a  money  of  paper,  and  its  value  will  not  be  based  upon  any  arbi- 
trary standard,  but  upon  the  needs  of  our  industry  for  its  use. 

Among  the  nations  of  antiquity  the  state  treasury  was  the  store- 
house in  which  were  kept  the  amounts  of  gold  and  silver  coins 
which  the  government  had  gathered  from  its  subjects  by  taxation, 
or  had  captured  in  war,  or  had  wrung  from  conquered  nations  as  a 
tribute ;  and  the  only  business  of  the  treasury  was  guarding  the 
accessions  made  to  these,  disbursing  the  amounts  necessary  for 
the  expeni^es  of  the  government,  and  keeping  an  account  of  the 
balance  on  hand.  Up  to  quite  modern  times  the  functions  of  the 
treasury  have  been  confined  chiefly  to  similar  duties,  though  with 
the  use  of  paper  money,  and  with  the  era  of  national  debts,  gold 
and  silver  have  ceased  to  be  the  only  representatives  of  value, 
the  custody  of  which  has  been  intrusted  to  the  treasuries  of  vari- 
ous nations. 

Gold  and  silver  being  still,  however,  the  basis  of  value  for  the 
currencies  of  the  various  nations,  it  is  to  the  mints  that  the  prepa- 
ration of  the  metallic  money  is  intrusted ;  the  issue  of  the  paper 
money  being  placed  in  the  hands  of  various  financial  institutions, 
which  are  more  or  less  under  state  control.  The  Bank  of  England, 
the  Bank  of  France,  and  our  own  national  banks,  afford  examples 
of  the  financial  organizations  of  these  various  countries  which  are 
relied  upon  to  provide  the  chief  portion  of  the  paper  currency  re- 
quired by  the  people  for  the  transaction  of  their  daily  business. 
In  the  revolutionary  crises  which,  during  the  last  century,  have 
attended  the  passage  of  civilization  to  a  higher  plane  of  political 
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aod  eociiJ  orgfanization,  ttie  exigencies  of 
the  governments  to  provide  &  currency  foi 
inBtuicee  of  these  attempts  have,  as  wa£ 
by  France  and  the  United  States,  the  tw 
democratic  movement  of  the  modem  woi 
Mserted  itself.  The  first  of  these  was  in 
vhich  gave  rise  to  the  continental  curren 
each  as  it  seemed  alone  possible  to  make  i 
Many  of  the  colonies  had  before  issoed  | 
pose  of  meeting  the  extraordinary  expen: 
dians,  and  their  individual  credit  stood  hig 
tiins  to  borrow  money,  since  there  was  ni 
tnal  success,  and  that  they  could  be  reli 
ligations  they  thus  incurred.  With  the 
case  was  different.  The  contest  appeared 
nies  at  that  time  were  far  from  having  anj 
The  bills,  therefore,  issned  by  Congress, 
nntil  they  became  practically  worthless,  i 
value  as  a  money. 

With  the  advent  of  the  French  rcvoluti 
cessity  arose  for  the  issue,  by  the  govc 
paper  money.  There  was,  however,  a  si 
of  this  currency.  The  revolutionary  gov 
the  monasteries  of  France,  and  confiscal 
with  many  of  the  estates  which  had  belonj 
nobility.  The  land  which  thus  passed  ii 
government,  as  a  representative  of  the  pe 
for  the  issue  of  the  assignats,  as  the  curre 
called.  By  the  public  sale  of  these  lands 
the  pay  for  them  in  asBignata,  it  was  ex 
obtain  and  maintain  a  circnlatory  power, 
a  valid  currency.  A  combination  of  van 
ever,  made  the  sale  of  the  lands  impossi 
was  a  fear  that  the  revolution  would  not 
lands  thus  purchased  would  be  forcibly  n 
dice,  which  had  great  force  in  prcvcntinf 
chase  of  lands  confiscated  from  the  churc 
disaster  and  dea^  to  the  purchaser  I 
nats,  like  our  continental  currency,  speed 
cjate,  and  continued  to  do  so  nntU  they  I 
less  as  ft  circulating  medium  of  exchange. 
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The  unsuccessful  results  of  these  two  attempts  to  introduce  a 
circulation  without  a  metallic  basis,  produced  a  prejudice  against 
paper  money  issued  bj  a  government  through  its  treasury  depart- 
ment which  has  not  yet  died  out,  while  at  the  same  time  the  inno- 
vation of  such  a  system  of  currency  stimulated  the  study  of  finan- 
cial methods,  and  showed  the  importance  of  a  correct  comprehension 
of  the  monetary  system  as  one  of  the  chief  forces  in  the  social 
organization,  and  perhaps  the  most  important  one  in  the  distribu- 
tion of  the  results  of  industry. 

During  the  early  part  of  this  century  the  industrial  activity  of 
the  United  States  demanded  imperatively  for  its  uses  a  larger 
amount  of  a  circulating  medium  than  the  coinage  of  the  country 
could  provide.  To  «upply  this  need,  numerous  joint-stock  banks 
of  issue  were  formed,  and,  especially  in  the  newly  settled  portions 
of  the  country,  were  managed  with  great  recklessness,  and  fre- 
quently to  the  great  loss  of  the  public.  Notwithstanding,  how- 
ever, the  evils  incident  to  the  irresponsible  character  of  the  circu- 
lation which  the  joint-stock  banks  furnished  to  the  public,  there  is 
no  question  but  that  the  possession  of  the  medium  of  exchange 
they  afforded  to  industry  did  much  to  stimulate  its  activity,  and 
was  one  of  the  chief  influences  in  producing  the  unexampled  pro- 
gress of  this  country  during  the  past  fifty  years  in  all  the  evidences 
of  actual  wealth.  It  gave  to  industry  the  means  of  exchanging 
its  products,  and,  as  all  wealth  is  produced  by  industry,  the  houses, 
the  crops,  the  towns,  the  manufactured  products  of  all  kinds,  of 
which  this  nation  is  so  justly  proud,  are  in  a  great  measure  due  to 
the  operations  of  the  currency  furnished  by  the  banks.  It  is  true 
that  this  currency  was  defective,  that  it  was  irresponsible,  and  that 
the  ease  with  which  it  could  be  monopolized,  was  the  cause  of 
frequent  financial  crises,  with  all  the  disorganization  and  loss  con- 
sequent upon  such  a  condition  of  things.  But  y-et  it  furnished  the 
medium  for  exchange  which  industry  requires  as  absolutely  as  it 
does  tools  for  its  manual  work,  and,  in  defkult  of  a  better,  it  was 
forced  to  content  itself  with  this.  Still,  however,  the  evils  of  its 
irresponsible  character,  when  made  so  plainly  evident  by  the  spe- 
cies of  financial  epidemics  which  seemed  to  periodically  attack  the 
banks  which  issued  it,  causing  them  to  fail,  and  making  their  bills 
a  partial  or  entire  loss  to  those  who  held  them,  impressed  upon  the 
public  the  necessity  of  instituting  some  method  which  should  ob- 
viate this  fault,  and  New  York  State  has  the  credit  of  originating 
a  banking  system  which  made  the  circulation  they  issued  perfectly 
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stable  and  safe  in  the  hands  of  the  pu 
as  followB :  No  bank  was  allowed  t 
were  signed  by  the  state  comptroller, 
the  respective  banks  only  when  they 
national  or  Rtate  bonds  to  tbe  amount 

In  consequence  of  this  provision 
made  perfectly  secure ;  since,  even  tiioi 
mismanagement  or  fraud,  yet  the  sta 
session  securities  sufficient  to  rede< 
This  system  was  bo  successful  in  its 
New  Tork  State  banks  circulated  frei 
state,  and  elsewhere,  wherever  the  bj 

With  the  advent  of  the  war  for  see 
came  upon  the  government.  With 
expenditures,  some  method  became 
money  ueeded  to  meet  them,  and  as 
of  the  contest  naturally  injured  the 
some  means  had  to  be  devised  for  ena 
reasonable  terms.  From  this  ne 
bank  system,  which  is  simply  an  e: 
of  the  New  York  State  banking  sy 
the  general  government.  The  haul 
tal  in  United  States  bonds,  deposit 
and,  while  drawing  interest  upon  tli 
culate  a  proportionate  quantity  of 
them  by  the  treasury,  and  countersij 
means  the  circulation  of  the  nation 
the  hands  of  the  holders,  since  for  eac 
through  the  treasury,  had  in  its  possf 
purpose.  In  consequence,  therefor 
tional  banks  is  stable,  since  it  is  not 
over  the  country  without  qnestion  ai 
in  our  history  we  have  a  ciiculation 
Maine  to  Oregon,  is  the  same,  and 
fraud,  which  was  bo  serious  an  evil  ol 
formerly  provided  by  the  joint-stock 
with.  But  great  as  are  the  advanta] 
tem,  it  does  not  entirely  fulfil  all  the 
culation.  It  is  stable ;  but  it  can  bi 
expensive  to  the  public. 

On  ttie  fit*,  ol  K^iii,  1811,  the  am 
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tion,  issued  by  the  national  banks,  amounted  to  $313,10S,8G1, 
while  at  the  same  time  the  amount  of  the  notes  issued  directly 
from  the  treasury,  or  the  ''greenbacks,"  was  about  $397,000,000, 
making  the  amount  of  the  currency  in  circulation  about  $7 10,000,000 ; 
or,  estimating  the  population  of  the  United  States  at  about  forty 
millions,  not  quite  eighteen  dollars  for  each  of  us.  The  estimated 
amount  of  currency,  made  by  many  European  economists,  as  suflB- 
cient  for  the  daily  needs  of  the  people,  was  sixteen  dollars  to  each 
person.  Here,  in  this  country,  from  the  greater  activity  of  our 
industrial  life,  and  the  freedom  of  our  political  relations,  a  larger 
amount  is  needed.  Twenty  dollars  in  each  one's  possession  means 
only  a  week's  support ;  and  it  is  not  desirable  in  a  republican  guv- 
ernment  to  have  the  mass  of  the  people  as  near  actual  want  as 
money  enough  for  only  a  week's  support  implies.  But  suppos- 
ing that  an  average  of  twenty  dollars  to  each  of  the  population 
is  enough,  this  would  make  $800,000,000  the  amount  required  for 
the  circulation,  or  ninety  millions  more  than  is  now  in  the  hands 
of  the  public. 

The  amount  of  the  currency,  as  we  see,  is  made  up  of  two 
items  —  national  bank  notes  and  greenbacks.  The  basis  for  both 
of  these  is  the  same,  —  that  is,  the  credit  of  the  government ;  or, 
in  other  words,  the  collective  wealth  of  the  whole  people,  and  the 
results  of  all  our  industry.  With  the  national  bank  notes,  this  is 
represented  in  the  bonds  of  the  government  deposited  in  the  hands 
of  the  treasury ;  with  the  greenbacks,  it  is  the  credit  of  the  gov- 
ernment directly,  without  this  intervention. 

The  amount  of  the  national  bank  notes  in  circulation  is  repre- 
sented by  an  equal  amount  of  United  States  bonds  deposited  in 
the  hands  of  the  treasury,  and  upon  which  the  industry  of  the 
country  pays  a  yearly  interest.  This  amounts,  at  seven  per  cent, 
upon  $313,403,861,  to  very  nearly  $22,000,000  a  year.  Serious  as 
is  this  charge,  it  is  not  all  that  the  public  pays  for  the  use  of  this 
currency  based  upon  its  own  wealth.  The  banks  which  have 
these  notes  ftirnished  them  by  the  government,  and  printed  at  its 
own  expense,  charge  the  people  among  whom  it  circulates  interest 
for  its  loan.  This  makes  another  yearly  charge  of  $20,000,000,  so 
that  the  use  of  this  circulation  ftirnished  the  public  by  the  national 
banks  costs  to  the  industry  of  the  country  $40,000,000  a  year, 
which  the  people  must  pay  outright  into  the  hands  of  the  banks. 
It  is  evident,  therefore,  that  this  circulation  furnished  by  the  na- 
tional banks  is  too  expensive ;  and  when  it  is  also  remembered 
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that  this  system  gives  to  the  banks  an  ii 
oly,  which  they  are  not  slow  to  use,  the  i 
comes  even  more  evident. 

At  the  time  of  their  creation,  daring 
national  banks  did  unquestionably  good 
and  deserve  well  of  it.  But  so  did  the  t 
necessity  forits  use  was  past,  it  was  disba 
that  the  gratitude  of  the  country  shoul< 
port  it  for  the  service  it  had  done.  I 
tional  banks.  They  have  performed  thci 
predecessors,  the  irresponsible  joint-stoc 
way  for  a  better,  a  cheaper,  and  a  more  i 
for  these  very  reasons,  is  more  in  accord 
growth  of  our  social  and  industrial  orgai 

Tliis  system  would  consist  in  having  a 
the  treasury.  In  this  way  the  currency 
would  be  responsible,  and  its  monopc 
since  it  would  be  in  the  hands  of  liie  nat 
a  metallic  currency  has,  by  the  develupn 
tion,  been  taken  from  the  hands  of  the  1 
mint,  as  a  national  institution,  eo  must  i 
of  paper  bo  relegated  to  the  government, 
from  the  hands  of  private  corporations. 

One  of  the  cliief  objections  which  wiH 
innovation  will  arise  from  the  prejudic 
"an  irredeemable  paper  money,"  and  wii 
unsDCcessful  attempts  in  France  and  tl 
sion  has  been  made  above,  and  also  from 
Teverence  for  gold  as  a  monetary  standi 
^ling  is  akin,  in  finance,  to  the  traditiu 
in  politics.  There  arc  many  persons  yi 
pose  that,  in  the  one  case  as  in  the  otho 
teriouB,  and  possibly  supernatural,  qualU 
a  king,  which  has  a  wotiderfnl  influence 
stability.  To  such  persons  history  is  a 
is  nonsense,  and  argument  is  thrown  aw 
an  irredeemable  currency  is  what  the  w 
rency  has  never  been  seen,  and  the  obje' 
currency  furnished  by  the  treasury  is,  H 
deemablo,  while  it  is  not.  It  is  a  paper 
of  paper.    The  greenback  does  not  pi«tc 
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• 
only  that  it  can  be  exchanged  for  a  dollar,  and,  in  consequence, 

cannot  be  expected  to  be  worth  more  than  a  dollar. 

A  gold  dollar  is  a  coin,  containing  a  certain  weight  of  gold  of 
a  certain  fineness,  the  amount  and  degree  of  which  are  settled  by 
act  of  Congress.  But  the  public  are  not  specially  interested  in 
this ;  what  they  want  in  a  dollar  is,  that  it  shall  have  a  certain 
purchasing  power,  and  to  them  the  value  of  the  dollar  lies  in  the 
ability  it  thus  has  of  being  exchanged  for  whatever  other  product 
of  industry  the  holder  of  it  desires  to  possess.  To  possess  this 
permanently  is  impossible  in  the  case  of  gold,  since  any  increase 
in  its  quantity  must  lessen  its  value,  while  any  scarcity  must  in- 
crease it.  It  is  well  known  that  the  increased  amount  of  gold 
brought  into  the  circulation  from  the  deposits  discovered  within 
this  century  has  lessened  its  value  materially. 

The  problem  how  to  obtain  a  standard  measure  of  value,  which 
shall  be  constant  and  unvariable,  is  a  most  difficult  one  to  solve, 
and  has  exercised  the  attention  of  the  best  thinkers  upon  financial 
matters.  One  of  the  most  brilliant  and  valuable  contributions  of 
science  to  the  knowledge  of  the  modern  world  is  the  scientific 
unit  of  weight  and  of  length  which  the  experts  in  such  investiga 
tions  have  given  us ;  but  as  yet  there  is  no  standard  monetaij 
unit  which  is  constant  in  every  change  of  conditions.  The  best 
and  most  scientific  method  proposed  for  arriving  at  this  value  of 
the  abstract  monetary  unit,  the  dollar  for  example,  is  one  given  by 
Mr.  Victor  Considerant,  in  a  letter  to  Secretary  McCulloch.  His 
proposition  is,  that  an  average  be  made  of  the  purchasing  value 
of  a  dollar  from  the  chief  crops  of  the  country,  for  five,  ten, 
twenty,  or  a  hundred  years,  if  necessary,  and  that  this  average 
shall  be  fixed  by  law  as  the  standard  value  of  the  dollar.  Then, 
as  the  stability  of  a  currency  comes  from  the  correlation  between  the 
supply  and  demand,  the  government  has  a  constant  test  by  which  to 
decide  whether  the  issues  are  too  small  or  too  great.  Should  the 
dollar  at  any  time  be  found  to  have  less  purchasing  power  than  the 
average  dollar  agreed  upon,  then  there  are  more  dollars  in  circula- 
tion than  the  needs  of  the  public  require,  and  the  currency  should 
be  contracted  until  the  dollar  has  acquired  the  requisite  purchasing 
power ;  if,  on  the  other  hand,  the  purchasing  power  of  the  dollar 
is  greater  than  the  average  agreed  upon,  then  there  are  not 
enough  dollars  in  circulation  to  satisfy  the  needs  of  the  public, 
and  enough  more  should  be  put  into  circulation  to  reduce  its  value 
to  the  fixed  standard.     By  this  self-regulating  system,  the  value 
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of  the  mouey  of  paper  ieaued  by  the 
constant  as  that  of  the  gold  coinage  i 
an  analogous  cause. 

The  infusion  of  the  democratic  epi; 
has  made  the  mint  a  eelf-rcgulating 
age  of  money  was  in  the  liands  of 
common  than  debasing  the  currency  e 
for  the  king's  pricate  purse.  By 
worth  of  gold  simulnte  the  value  of  t' 
pocketed  the  difference.  Finally,  ho' 
popular  freedom  demanded  that  the 
the  interest  of  the  public,  and  with 
tice  are  inherent  in  its  operations, 
than  the  standard,  it  will  not  circnlat 
is  made  better  than  the  standard,  the 
up  and  melt  it  over  for  the  gain  they 
of  the  mint  is,  therefore,  a  guarante 
where  accepted  without  question.  T 
with  the  issues  of  tie  currency  from 
of  paper  could  be  given  as  accurate  i 
lar  of  gold. 

Whatever  may  be  thought  of  the 
requires  some  previous  training  in  sii 
before  any  one  is  capable  of  forniinj 
the  matter,  yet  there  is  no  question 
system  which  is  consistent  with  itse 
aged  would  have  a  method  for  its 
should  do.  In  this  respect,  at  least, 
ment  upon  the  want  of  method  whici 
agement  of  the  treasury.  In  faci 
branch  of  the  national  service  is  cor 
the  influence  of  the  treasury  npon  th. 
object  for  which  it  was  instituted, 
those  in  control  to  produce  the  ends  ■ 
engineer  should  attempt  to  control 
care,  not  by  handling  the  valves  v 
of  the  steam,  but  by  pushing  or  pulU 

The  attention  given  to  economic 
resulted  in  the  suggestion  of  other 
of  the  treasury,  which  it  will  not  b 
Bti'*^te  ot  ^oUtical  economy  are  fii 
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of  financial  systems  in  matters  of  social  and  industrial  organiza- 
tion, and  how  desirable  it  is  that  the  popular  intelligence  upon 
Buch  subjects  should  be  accurate,  and  infused  with  a  wise  distrust 
of  mere  precedent,  since  only  as  the  intelligent  desires  of  the 
public  are  expressed  in  political  action  can  it  be  hoped  that  the 
systcniR  in  operation  will  be  modified  to  suit  the  changed  condi- 
tions of  the  times. 

Another  system  was  proposed  by  Mr.  Edward  Kellogg,  in  a  work 
published  first  in  1849,  and  again  in  1861,  under  Uie  title  A  New 
Monetary  System.  In  this  work  he  proposes  that  the  currency  of 
the  country  should  be  issued  by  the  government,  and  based  upon 
the  real  estate  of  the  country,  since  the  value  of  the  improved 
real  estate  is  the  best  test  of  the  wealth  of  a  country.  According 
to  this  system  any  owner  of  real  estate  should  have  the  right  to 
obtain  a  loan  from  the  government  of  one  half  the  valuation  of 
the  property.  This  loan  should  be  given  in  the  currency,  for  an 
indefinite  period  of  time,  and  at  such  a  rate  of  interest  as  would  suf- 
fice  to  pay  the  expenses  of  organizing  and  conducting  the  business, 
at  most  probably  rather  under  than  over  one  per  cent,  interest.  In 
this  way  he  maintains  that  the  volume  of  the  currency  in  circula- 
tion at  any  one  time  will  represent  the  necessities  of  the  industry 
of  the  country.  No  one  will  desire  to  thus  borrow  from  the 
treasury  unless  he  can  make  a  profitable  use  of  the  money,  and  of 
his  need  for  money,  and  his  ability  to  use  it,  each  man  is  his  own 
best  judge.  The  arguments  by  which  Mr.  Kellogg  sustains  his 
suggestions,  and  the  statistical  proofs  he  brings  to  show  that  the 
present  rate  of  interest  is  so  much  higher  than  the  average  rate 
of  the  profits  made  by  industry  over  the  expenses  of  living,  as  to 
threaten  the  absorption  of  the  country's  wealth  into  a  few  hands, 
and  is  the  chief  cause  for  the  unequal  distribution  of  wealth,  are 
well  worthy  of  carefiil  consideration  from  every  one. 

Another  proposition,  by  which  the  currency  shall  be  made  so 
readily  accessible  to  all  that  it  cannot  be  monopolized,  consists  in 
the  suggestion  that  the  government  should  isaae  through  the 
treasury  a  sufficient  quantity  of  bonds  to  provide  the  amount  of 
the  currency  required  by  the  industry  of  the  country,  and  that 
these  bonds  should  draw  only  a  low  rate  of  interest,  say  three 
per  cent,  a  year,  and  that  to  any  one  who  deposits  these  bonds 
as  collateral,  currency  of  a  certain  proportionate  value  shall  be 
lent  at  the  same  rate  of  interest,  all  loans  to  be  settled  within  a 
year,  so  that  each  year's  products  shall  pay  each  year's  loans. 
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The  working  of  thiB  system,  it  is  clmi; 
prove  Belf-regiilaliug.  VVIieoevcr  opp 
tlic  public,  eavh  man  acting  accordiii, 
his  own  interests,  is  the  be»t  judge,  ci 
aiid  whcu  the  time  for  ita  profitable  i 
would  be  returnod  for  bonds.  Furth 
stable,  because  it  would  at  any  time  : 
for  it  by  the  industry  of  the  country, 
eiblo  to  uioDopolize  it,  while  it  would  ; 
It  would,  perhaps,  not  be  wise  to  a 
tions  entirely,  but  all  of  them  are  valu 
ScatioHB  of  our  fiuancial  system  whii 
what  it  should  be,  the  centre  of  tlie  cir 
aud  it  is  manifest  to  every  one  who  ht 
times,  and  investigated  with  a  method 
which  tliia  century  has  brought  about 
organizations,  that  some  such  system 
demands  of  the  industrial  activity  ol 
methods  of  steam  trausportation  and 
hoa  outprrown  tlie  fiuancial  systems  w) 
last  ceutury. 
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The  metbods  of  traneportation  tn  the  modem  world,  which  have 
replaced  the  galloj  with  ite  oaremen  by  the  steamship  driven  by 
its  powerful  engines,  or  the  train  of  pack-mules  with  the  steam 
locomotive  and  its  long  linos  of  care,  are  not  more  striking  than  the 
change  introduced  into  the  production  of  cloth,  by  which  the  old 
hand  process  of  spinning  and  weaving  has  been  replaced  by  those 
of  machinery.  Elsewhere  in  this  volume  allusion  has  been  made 
to  the  moral  effects  produced  by  the  increased  production  of  mate- 
rial for  clothing  in  modern  times.  Though  there  is  no  question 
that  among  the  favored  rich  in  antiquity,  and  even  in  the  middle 
ages,  stuffs  of  great  richness  and  splendor  were  frequently  used, 
yet  among  the  mass  of  the  people  habits  of  personal  cleanliness, 
which  are  bo  dependent  upon  a  frequent  change  of  clothing,  were 
not  possible. 

With  the  tedione  and  slow  process  of  hand  spinning  and  weav- 
ing, and  also  with  the  wantof  an  abundant  supply  of  a  cheap  mate- 
rial like  cotton,  the  people  of  those  times  had  not  the  materials 
at  hand  for  providing  themselves  with  the  clothing  which  the  intro- 
duction of  machinery  has  made  accessible  to  all.  The  dresa  of  the 
people  was,  therefore,  mostly  of  woollen  materials,  which  were 
worn  much  longer  thui  we  should  now  consider  to  be  in  accord- 
ance with  the  roles  of  hy^ene.  For  women,  particularly,  the  in- 
(117B) 
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troduction  of  cotton,  and  the  improvt 
afforded  a  cheap  and  healthful  materi 
which  has  been  made  lar^ly  available, 
innovation  to  insist  upon  the  importanc 
for  the  moral  advance  of  the  world,  i 
modern  times  that  the  necessity  of  theai 
understood.  Yet  this  method  of  invee 
progress  is  daily  gaining  ground  with  i 
The  introduction  of  machinery  to  ■ 
made  in  England.  The  earliest  metho 
with  the  spindle  and  distafi*.  With  ver 
or  improvements  in  these  implements 
use  for  centuries.  The  looms,  also,  f 
primitive  and  rough  description.  Ev 
however,  very  fine  fabrics  were  prodi 
and  labor  which  placed  them  entirely  t 
the  very  .rich.  The  simple  looms  <i[ 
shawls  are  woven  are,  perhaps,  the  bei 
now  in  use  of  the  looms  which  were  i 
great  an  innovation  upon  the  spindle  a 
wheel  regarded,  that  in  early  Anglo- 
it  was  considered  to  have  had  a  divine 
The  simplest  form  of  the  spinning- 
been  brought  from  India,  where  it  had 
many,  in  the  fifteenth  century,  it  wa 
treadle  applied  to  it.  Dr.  Taylor,  in 
CoUon,  and  Woollen  Manufacture,"  has 
legend  of  the  divine  gift  of  the  spinnin 
the  lips  of  an  Irish  peasant  woman. 

In  the  eighteenth  century,  about  lli 
spinning  jenny,  though,  in  a  poem  ent 
in  this  same  year,  the  distafi*  and  spi: 
still  in  quite  general  use  in  Norwich 
from  which  portion  of  England  many 
country  came. 

The  following  lines,  in  which  the  all 
interest : — 

"  And  maD^  Kt 
To  the  ancient  diaUff,  at  the 
Caiting  tht  whirling  tpindle 
At  home,  or  in  tlie  iheep-foli 
Alike  the  work  proceed!.    1 
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Noricum  favors  and  the  Icenian  towns ; 
It  yields  Uieir  airy  ftuffs  an  apter  thread.** 

With  Hargreaves's  invention  a  new  era  opened  for  this  branch 
of  industry,  and  Arkwright,  Crompton,  and  others,  with  their  inven- 
tions, abolished  the  era  of  hand-labor,  and  laid  the  foundations  for 
the  methods  now  used  for  cloth  making.  There  is  no  question  that 
in  the  early  days  of  the  settlement  of  this  country,  the  distaff  and 
spindle  were  used,  but  they  were  soon  superseded  by  the  spinning- 
wheel.  With  the  narrow-sighted  policy  which  characterized  her 
treatment  of  her  colonies,  England  attempted  to  suppress,  by 
legislation  and  in  other  various  ways,  the  increasing  manufactures 
of  the  seaboard  states  ;  but  despite  the  restrictions  she  placed  upon 
the  export  of  cloths  made  in  America,  the  home  demand  was, 
yearly,  more  and  more  nearly  supplied  by  the  domestic  produc- 
tion. In  the  early  part  of  the  eighteenth  century  there  was  an 
enthusiastic  public  sentiment  in  favor  of  fostering  the  colonial 
manufactures ;  and  a  public  meeting  was  held  in  Boston,  presided 
over  by  Judge  Sewall,  in  which  a  committee  was  appointed  to 
report  upon  the  propriety  of  "  establishing  a  spinning-school  or 
schools  for  the  instruction  of  the  children  of  the  town."  The 
movement  resulted  in  the  erection  of  a  large  brick  building  upon 
what  is  now  Tremont  Street,  emblematically  decorated  with  a 
fij^ure,  upon  its  facade,  of  a  woman  spinning.  At  its  opening  an 
immense  crowd  gathered,  and  the  women  of  Boston,  the  rich  as 
well  as  the  poor,  appeared  in  public  on  the  Common,  carrying  their 
wheels,  and  displayed  their  dexterity  in  using  them  by  public 
trials  of  skill.  In  1737,  by  an  act  of  the  Assembly,  a  tax  was  laid 
upon  private  carriages  and  other  luxuries,  the  proceeds  of  which 
were  to  bo  devoted  to  supporting  this  spinning-school.  The 
movement  spread  throughout  the  colonies,  and  various  efforts 
wore  made  to  foster  the  same  industry  by  other  local  gov- 
ernments. 

During  the  war  for  independence  the  population  was  dependent 
for  its  supplies  of  cloth  of  all  kinds  upon  their  own  exertions,  and 
after  the  revolution,  motives  of  economy  led  to  fostering  this 
among  other  branches  of  domestic  industry. 

On  account  of  the  jealous  strictness  with  which  England  guard- 
ed against  the  exportation  of  any  of  her  improved  machines  for 
spinning  and  weaving,  as  well  as  the  emigration  of  those  skilled  in 
their  use,  or  capable  of  building  them,  there  was  great  difficulty  in 
getting  them  into  Anierica.     It  is  said  that  models  of  Arkwright's 
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machines,  which  were  made  email  en< 
trniik,  were  seized  at  the  cuBtum-house 
these  precautions,  however,  to  preven 
macbiuery  ia  other  countries,  the  b 
the  United  States,  in  ItST,  b;  the  esi 
tory  iu  Beverly,  Mass.  Some  of  th 
were  still  iu  ezistence  a  few  years  a 
fine  and  solid  texture. 

In  1789,  Samuel  Slater,  who,  thouj 
served  a  regular  apprenticesbip  to  the 
thoroughly  acquainted  with  the  con 
Spinning  machinery  then  in  use,  cami 
succeeded  in  building  at  Fawtucfcet, 
mill,  which  began  operations  on  thi 
This  was  the  first  use  in  this  country  i 
In  1810,  Alfred  Jenks,  who,  as  a  pupi 
as  an  assiataut  with  him,  had  become 
the  construction  of  cotton  machinery, 
a  mill  near  Philadelphia.  Ur.  Jenke 
of  cotton  machinery  at  Holmesburg,  v^ 
to  Bridesbnrg.  He  also  supplied  tin 
His  buHinesB  having  increased,  Mr.  Je 
Brideeburg,  in  1820,  in  order  to  enjoy 
this  place  for  the  shipment  of  his  prodi 
of  the  Delaware  River,  a  few  miles  froi 

When  the  demand  f'lr  woollen  mi 
eng^ed  also  in  its  production,  and  t 
the  first  woollen  mill  established  in  Pen 
at  Conshohochen.  In  1830  be  inventc< 
checks,  and  by  the  various  improver 
chinery  for  spinning  and  weaving,  ei 
laid  the  foundation  for  an  extensive  bu 

For  some  years  before  his  death  t 
under  the  direction  of  his  son,  Mr.  1 
been  carefully  educated,  under  his  fatl 
niut,  and  who  had  also  displayed,  fror 
talents  in  this  direction.  During  th« 
Barton  H.  Jenks  has  in  his  turn  imf 
of  the  machinery  used  in  cotton  and 
the  process  of  ginning  the  raw  cotton, 
weaving  it,  each  separate  manipulatii 
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facilitated  and  improved  by  the  machinery  invented  and  patented 
by  Mr.  Jenka. 

A  few  years  ago  the  establishment  at  Bridesburg  was  incorpo- 
rated  by  a  special  act  of  the  legislature,  and  made  a  joint  stock 
concern,  with  a  capital  of  one  million  of  dollars.  Under  the  direc- 
tion of  Mr.  Barton  H.  Jenks,  who  has  remained  the  president  of 
the  company  since  its  incorporation,  the  Bridesburg  Manufacturing 
Company  has  maintained  its  reputation  for  the  excellency  of  the 
machinery  it  produces,  and  is  to-day  as  well  organized  and  thor- 
oughly equipped  a  manufacturing  establishment  as  there  is  in  the 
world.  Not  only  has  Mr.  Jenks's  inventive  talent  been  applied 
to  improving  the  machines  which  the  works  produce,  and  which 
are  acknowledged  to  be  the  best  of  their  kind  known,both  for  their 
excellence  of  workmanship  and  the  quality  and  quantity  of  the 
work  they  do,  but  he  has  also  invented  various  machines  by  which 
the  manufacture  of  the  various  parts  of  the  cotton  and  woollen 
machines  themselves  is  facilitated,  and  by  which  their  requisite 
accuracy  is  assured  beyond  the  hope  of  competition. 

Under  the  direction  of  Mr.  Jenks,  who  has  displayed  as  much 
talent  for  organization  as  he  has  for  invention,  the  Bridesburg 
Manufacturing  Company  has  become  one  of  the  most  important 
industrial  enterprises  in  the  country.  It  employs  an  average  of 
over  five  hundred  workmen,  and  the  spirit  with  which  it  is  direct- 
ed is  suflSciently  shown  by  the  fact,  that  many  of  them  now  in  the 
employ  of  the  company  have  remained  in  their  present  situations 
for  periods  of  twenty  and  thirty  years. 

In  the  space  of  such  an  article  as  this  it  would  be  manifestly 
impossible  to  detail  with  minuteness  the  various  appliances  and 
improvements  which  have  given  the  productions  of  the  Bridesburg 
Manufacturing  Company  their  deserved  reputation,  since  there  is 
not  a  process  which  cotton  or  woollen  undergoes,  in  the  course 
of  its  transformation  from  the  raw  state  to  cloth,  which  has  not 
been  the  subject  of  careful  study  and  ingenious  improvement  in 
the  hands  of  Mr.  Jenks.  One  of  the  most  important  improve- 
ments, among  the  various  inventions  made  by  Mr.  Jenks,  is  the 
series  of  simple  appliances  by  which  he  has  perfected  the  step, 
the  bolster,  the  bobbin,  and  the  spindle.  The  trouble  with  the 
spindles  formerly  in  use  was,  that  the  bobbin  was  apt  to  be  forced 
down  upon  it,  and,  when  in  motion,  would  consequently  work  and 
become  loosened,  often  flying  off,  and  in  all  cases  injuring  the 
evenness  and  tightness  of  the  thread,  while,  from  the  working  of 
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the  joiiits,  the  accoracy  of  the  pot 
Btroyed,  These  objectiooB  were  obvi 
which  held  the  Bpiodle  to  the  Bte| 
aboDt  it,  BO  that  when  worn  the  re 
would  oot  be  changed.  The  bobt 
cylinder  of  wood,  in  which  are  coUai 
with  slots,  which  hold  the  bobbin  fit 
ing  it  just  enough  play  to  so  arrange 
revolve  upon  its  ceutre  of  gravity, 
be  the  speed  of  its  revolntion,  like  « 
OS  the  boys  say,  it  balanceB  itself 
cillatiou.  By  these,  and  other  Bim 
been  patented,  but  which  could  hard 
more  fully  illustrated  descripUon  tha 
attained  in  the  Bpinning-framea  mat 
render  tliem  superior  to  any  and  all 
frame,  the  greatest  speed  of  revok 
seven  thousand  in  a  minute,  while  th 
lutions  a  minute.  By  the  greater  lig 
thus  constructed,  weighing  as  they  d( 
as  the  ordinary  spindle,  and  by  the 
fitted,  they  can  be  run  at  almost  dou 
the  power  needed  for  the  spindles  ] 
first  this  result  may  not  appear  so 
eratiou  will  show  that  it  is  a  matb 
amounts,  practically,  to  providing  1 
tion  of  the  enormous  supply  of  tcit 
sumption  of  tiiis  country  with  one  I 
the  old  kind;  and  not  only  this,  I 
saving  the  necessity  for  the  mining 
moue  quantity  of  coal  which  is  now 
for  the  countless  milts  engaged  in  m 
If  he  who  has  made  two  blades  ol 
there  was  but  one,  deserves  the  gre 
measure  of  the  same  should  be  accoi 
ruplcd  the  productive  spiuning  capt 
provided  the  material  conditions  for 
Yet  this  is  the  result  which  the  c 
H.  Jenks. 
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PLICB  or  MMCVACTDBK. 


CoicB9,  both  for  use  and  ornament,  are  of  very  groat  antiquity. 
The  Egyptians,  Greeks,  and  Roniana  made  thuir  combs  from  hard 
wood,  generally  boxwood,  and  this  material  was  ascd  for  ages,  till 
bom,  ivory,  gold,  and  shell  were  oubstitntod.  The  gold  combs  of 
the  middle  ages,  worn  as  ornaments,  or  to  support  the  hair,  were 
frequently  adorned  with  precious  stones.  The  horny,  overlapping 
plates  of  the  bawk's-bill  turtle  were  known  to  the  ancient  Romans, 
who  used  them  in  inlaying  furniture  and  in  ornamental  work.  This 
tortoise  shell  afterwards  became  an  important  article  of  commerce, 
especially  in  India  and  China,  and  the  turtles  are  found  also  in  the 
islands  of  the  Pacific.  Fifteen  or  alxteeu  pounds  of  shell  plates 
can  be  taken  from  a  single  well-grown  turtle,  and  the  process  pur- 
sued by  the  tnrtle-hunters  is  to  remove  the  plates  by  heat  from  the 
back  of  the  living  turtle,  then  turning  the  turtle  back  to  the  sea 
again  to  grow  another  crop  —  a  proceeding  that  may  be  considered 
a  refined  cruelty  of  commerce. 

When  the  tortoise  shell  plates  are  to  be  manufactured  into 
combs,  they  are  softened  by  boiling,  and  are  then  cooled  in  metal 
moulds  to  any  shape  that  may  be  desired.  Excepting  in  Spain, 
Mexico,  and  Sonth  America,  tai-toise-shell  combs,  as  ornaments, 
have  nearly  ceased  to  be  articles  of  fashion,  though  a  few 
years  ago  thoy  were  almost  universally  worn,  and  some  of  the 
more  elaborately  wrought  patterns  were  very  costly.  The  delicacy 
68  (ll«) 
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of  the  filigree  asd  lace-like  woric  on  i 
required  the  ekill  of  workmen  who  miji 
cuttings  of  tie  shell  were  preaerved, 
were  moulded  into  plates  for  leBfier-pri< 
turtles,  other  than  the  imbricated,  we 
articles.  The  use  of  other  and  cheape 
for  use  and  not  ornament,  has  led  to  1 
shell  in  inlayiog  cabinet  ware,  work-1 
card-cases  and  other  useful  and  omamc 

From  the  days  when  a  pair  of  wooi 
bought  anywhere  in  the  country  for  a 
been  an  important  industry  in  the  Ui 
shell,  metal,  ivory,  and,  of  late  years, 
pal  materials  used  in  the  manufactur 
their  combs  from  England;  but  in  1' 
manufactory,  the  first  in  the  country,  a 
cbusetts,  where  the  business  is  still  exi 
same  year  a  comb-maker  in  Philadelpl 
combs  at  wholesale  and  retail,  lu  IT 
of  Massachusetts  suggested  the  encou 
who  seem  at  that  time  to  have  made, 
homa,  powder-horns,  and  born  spoons, 
factory  in  Boston,  and  two  or  three  fac 
one  manufacturer  making  excellent  ivo 

The  first  machine  for  making  combs 
en,  of  Connecticut,  in  1198.  As  the  i 
entirely  ceased  during  the  revolution, 
diminished,  the  domestic  manufacture  v 
and  steadily  increased.  In  1809  three 
cut  obtained  patents  for  making  com 
and  a  New  York  manufacturer  took  ot 
from  the  hoofs  of  cattle. 

At  first  the  teeth  in  all  combs  wpre  > 
in  1814  one  of  the  Leominster  manufai 
a  machine  which  would  cut  combs  at  c 
tent  for  cutting  and  manufacturing  wa 
oomb-maker  in  1818.  Two  years  after 
ga  County,  N.  T.,  the  manufacture  of 
teeth  were  made  of  brass  wire,  and  t 
very  popular.  A  more  modem  metal  < 
the  "  magic  comb  "  which  is  supposed 
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kera  to  their  "  ori^nal  color,"  as  it  does,  if  simp);  bUckcnio^ 
them  witli  lead  can  effect  that  miracle. 

The  importuncfl  of  this  manufacture  has  led  to  the  introduction 
of  new  machines,  which  shape,  press,  size,  cut  teeth,  and  com- 
pletely Giiish  at]  kinds  of  combs  with  great  rapidity  and  perfection. 
An  iii^nious  machine  cuts  two  combs  at  once  from  the  same  strip 
uf  ivory,  shell,  or  other  materia,  and  for  some  kinds  of  combs  the 
dt'licacy  of  the  machinery  is  such  that  a  hundred  teeth  may  be  cut 
i:i  tlio  epaco  of  an  inch. 

The  invention  of  vulcanized  India  rubber,  and  experiments  with 
h  trd  rubber  in  various  applications,  resulted  in  the  discovery  that 
it  U  one  of  the  best  and  cheapest  materials  for  making  combs,  and 
very  superior  and  highly  finished  rubber  combs,  which  in  flexibility 
and  durability  are  equal  to  the  best  horn  and  shell,  are  now  exten- 
aively  manufactured.  The  principal  factory  for  the  making  of 
•  ivory  combs  is  located  at  Meriden,  Gt.,  and  the  company  was 
formed  by  the  association  of  several  leading  maoofacturen  of  that 
cl^s  of  goods. 
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From  the  naked  savage  to  the  civ 
the  gradations  of  clothing  are  inGoito 
the  style  of  dress  we  wear,  it  is  seld 
men  that  the  coats,  the  waistcoats  a 
selves  with,  are  not  the  natural  an( 
over  the  world,  and  in  all  agos.  Yci 
a  work,  for  example,  as  TIte  Undinlii 
that,  even  at  the  present  day,  it  is 
world's  inhabitants  who  dress  as  we  < 
half  of  the  remainder  look  upon  dresi 
to  be  Dsed  more  for  purposes  of  pe 
any  considerations  of  decency  or  con 

In  looking  at  the  history  of  costu 
of  dress  used  by  the  ancients  and  tb« 
time,  by  the  nations  of  the  East,  ar 
United  States,  we  shall  find  that  the  c 
the  subject  of  clothing  into  two  clasi 
neas.  Among  the  ancients,  «s  in  t 
flowing,  and  is  worn  oa  drapery,  whil 
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•  "  The  Unclriliiei]  IUcm  of  Men  in  lU 
compreheniive  Account  of  their  Manner*  mi 
Socinl,  Mental.  Moral,  and  Reliftioai  Chara 
With  numeroui  liluitraliona.  Hnrtford :  J, 
the  belt  edition  of  thii  idmirkble  expniition 
racei  of  men  who  are  itill  existing  in  th* 
(1182) 
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of  to-day  the  various  articles  of  dress  are  cut  to  fit  closely  to  the 
pt^rson.  In  the  East  garments  are  wrapped  round  the  person, 
while  the  civilized  man  puts  his  clothes  on.  The  reason  for  this 
difference  is  really  a  question  of  buttons,  and  it  is  to  the  invention 
and  introduction  of  this  simple  and  useful  article  that  we  must 
ascribe  the  difference  of  our  methods  of  dressing  from  those  in 
use  in  the  East,  and,  at  the  same  time,  the  difference  in  our  avo- 
cations and  habits  of  living,  which  are  so  dependent  upon  thid 
Btyle  of  our  dress. 

The  savage,  who  first  fastened  his  robe,  made  of  some  animaPs 
skin,  with  a  thorn  or  a  sinew,  so  that  he  could  wear  it  and  use 
his  hands  without  the  necessity  of  holding  it  on,  commenced  the 
advance  in  costume  which  with  us  has  finally  culminated  in  thb 
coats  and  pantaloons  of  to-day.  It  might  not  be  too  much  to 
say  that  the  Romans  retained  the  use  of  the  toga  chiefiy  because 
they  had  not  yet  discovered  any  inexpensive  way  of  making  but- 
tons. Had  they  been  able  to  fasten  their  garments  by  some  sim- 
pler method  than  that  of  brooches  or  strings,  the  dress  coat  and 
the  waistcoat  would  not  have  remained  undiscovered  until  modern 
times. 

Daring  ancient  times  buttons  were  far  from  being  as  universally 
used  as  they  are  now.  Clasps,  hooks  and  eyes,  various  devices 
made  of  metal,  and  resembling  in  principle  our  breastpins,  were 
the  articles  most  generally  used  for  fastening  the  two  edges  of 
garments,  and  with  these  and  strings  the  people  of  those  times 
had  to  be  content.  Now,  however,  buttons  are  made  of  various 
materials.  Metals,  glass,  porcelain,  horn,  bone,  india  rnbber, 
mother  of  pearl,  wood,  are  but  a  small  part  of  the  substances 
which  have  been  impressed  into  this  service. 

In  some  of  the  museums  of  Europe  are  collections  of  buttons ; 
and  insignificant  as  such  a  collection  might  seem,  yet,  when  thus 
brought  together  and  classified,  they  form  the  material  for  a  study 
of  our  social  history  which  is  by  no  means  to  be  despised.  One 
of  the  most  curious  kind  of  button  was  in  use  about  a  century 
ago  among  the  aristocratic  fops  of  England.  They  were  made 
of  polished  brass,  and,  being  ruled  with  lines  so  fine  as  to  be 
almost  microscopic,  the  roughness  of  the  surface  thus  obtained 
served  to  break  the  reflection  of  the  light  falling  upon  them,  and 
gave  them,  apparently,  the  prismatic  colors.  The  peculiar  beauty 
of  mother  of  pearl,  and  its  iridescent  brilTiancy,  are  said  to  be 
produced   by   the   fact  that  the  thin  plates  overlap  eacb  other 
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nneTenly,  and  tfaiiB  disperse  the  lif 
buttoiia   appeared   tbuB   iridesceDt  : 
beiug   very   expensive,    costing   » 
course,  for  a  time  the  rage. 

The  quantity  of  buttons  consnm 
practicable  economist  has  calculated 
large  could  be  induced  to  forego  tbe 
upon  thtt  backs  of  our  coats,  where 
.and  of  doubtful  decorative  value,  tti 
in  time,  accumulate  to  sufficient  to 
of  cbaritj.  Fashion,  however,  whic 
own  fancy  most  of  these  things,  has 
discarding  of  these  supernumerary  b 
the  mouey  thus  saved  in  not  wholl 
poses. 

Buttons  are  of  two  kinds,  those  i 
garment  through  holes  drilled  in  ' 
which  have  a  shank  by  which  tbcy  a 
These  last  are  most  geuerally  inKde.< 
making  and  covering  them  can  be 
of  the  works  of  the  National  Buttt 
ton,  Massachusetts,  where  the  vario 
:lcmatically  organized. 

The  iron  used  for  the  shell  of  the  1 
.and  is  delivered  in  sheets,  and  is  fir 
ipemoved  by  acid,  in  order  to  preservi 
-submitted  to  a  machine  which  cuts  i1 
size.  The  collet,  or  under  portion  i 
constitute  all  the  iron  used  in  the  ba 
cut  and  stamped,  is  then  japanned. 
>made  of  brown  paper  or  of  button  t» 
shank  of  the  buttons  are  cut  by  hant 

The  next  process  ia  putting  the  pa 
nically  called,  covering  them,  which 
:the  buttons  arc  subjected  to  the  proi 
both  strength  and  the  required  shi 
inspected,  and  all  that  are  not  per: 
are  counted  out  by  weight ;  a  groi 
weighed,  and  this  weight  serves  at 
the  rest.     Next  they  are  packed,  rea 

Tbe  extent  of  the  buaineis  can  be 
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BtatisticB.  The  amount  of  iron  coneumed  by  the  National  Button 
Company  varies  from  five  hundred  to  Beven  hundred  boxes  a 
year  ;  each  box  containing  from  one  hundred  and  twelve  to  one 
hundred  and  twenty  pounds  of  iron  in  sheeta.  The  coverings  for 
the  buttons  consist  of  various  materials ;  the  lasting,  brocade,  and 
twists  are  mainly  imported,  as  is  also  the  canvas  fur  the  shanks. 

For  this  industry  the  world  is  laid  under  contribution,  a  por- 
■tion  of  this  material  coming  from  England,  while  the  brocades 
and  twists  are  imported  chiefly  from  France  and  Germany.  The 
production  of  this  establishment  amounts  to  four  hundred  and  fifty 
thousand  gross  a  year,  or  almost  sixty-five  millions  of  buttons, 
which  it  would  seem  was  enough  to  supply  the  needs  of  the 
entire  population  of  the  country,  whether  the  supernumerary  but- 
tons worn  on  the  backs  of  coats  were  discarded  or  not. 

In  the  production  of  these  one  hundred  and  forty  persons  are 
employed,  who  are  mainly  adult  women,  and  Americans  by  birth. 
The  business  waa  commenced  by  Joel  Hayden,  of  Haydenrille, 
who,  in  1834,  began  to  make  flexible  buttons.  Before  the  present 
process  was  introduced  the  buttons  were  covered  by  hand,  and 
the  covering  secured  by  sewing ;  but  this  slow  process  had  to  be 
discarded,  in  order  to  meet  the  growing  demand,  and,  by  the 
gradual  introduction  of  their  new  methods,  the  company  has 
eventually  reached  their  present  position  among  the  leaders  in 
this  branch  of  national  industry. 


OLD  SHOLIRB  I 


—  AnSIDAK   TATCKS*  D 


TfUl   rlORBSB   XaTABUSHMKHTB  :i 


I.  —  TBB  NUT  U 


3  quostion,  "  Shall  I  not  t 
ie  an  cxprcsBJon  of  tiiat  complete  con 
wliicli  travcllore  in  all  ages  and  in  all : 
to  find  in  a  public  house ;  but  often  ii 
"  Good  cntcilainincnt  fur  man  and  be 
the  eye,  as  well  as  car,  to  be  broken  U 
times  became  tlie  inn  ;  with  the  incrc 
of  cities,  the  inn  expanded  to  tlic'liot 
to  the  great  and  sumptuous  city  resit 
in  Europe ;  and  witli  the  prcseot  mi 
size  and  splendor  of  hotels,  particoU 
shall  soon  come  to  exiweas  their  full  g 
aces,  as  indeed  some  of  them  are. 

Before  tlic  days  of  roilwajs  in  En 
times,  the  wayside  inns  were  the  em 
comfort.  And  so  in  the  stage  and  I 
States,  the  tavern  in  country  towns  a 
er,  at  reasonable  rates,  the  real  worth 
and  lodging.      Then  the   huge  clap 
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"  hotel "  close  to  every  railroad  station,  with  its  profusion  of  often  ill- 
cooked  meats,  its  adulterated  liquors,  its  horde  of  ill-trained,  some- 
times ill-mannered,  Hibernian  "  help,''  its  small,  unventilated  rooms, 
its  economy  of  actual  comfoi*ts,  and  its  extravagance  of  suppositi- 
tious charges  in  the  bill,  was  unknown.  The  cleanly,  unpretend- 
ing "  tavern,''  with  its  table  bountifully  furnished  with  the  best 
products  of  the  field  and  garden,  wood  and  river,  and  attended  by 
neat  handmaids,  exists  now  in  rare  instances,  or  in  remote  places 
removed  from  tlie  great  lines  of  travel.  Wlien  such  resorts  were 
common,  the  landlord  was  not,  as  now,  the  traveller's  master,  but 
his  servant ;  and  tlie  "  guest,"  as  the  sojourner  is  even  now  called, 
was  indeed  a  guest,  and  during  his  stay  was  so  considered  and 
treated. 

Extravagance  and  display  have  almost  entirely  superseded  the 
old-fashioned  economy  and  comfort.  This  is  simply  because  the 
change  has  been  demanded.  The  present  generation  likes  large 
hotels,  and  the  correspondingly  large  hotel  bills,  which  imply  the 
desire  for  unbounded  luxuries  and  the  ability  to  pay  for  tliem. 
Americans,  too,  more  than  any  other  people,  are  gregarious ;  and 
if  a  man  is  known  by  the  company  he  keeps,  Americans  especially 
arc  known  by  the  amount  of  company  they  keep,  and  hence,  with 
perpetual  travel  and  much  hotel  frequenting,  they  have  and  make 
more  acquaintances  than  any  other  people  in  the  world.  The  table 
d^hoie  which  assembles  from  one  hundred  to  one  thousand  persons 
in  a  single  dining-room,  with  the  accompanying  din,  as  well  as 
dinner,  the  clatter  of  cutlery  and  crockery,  and  the  rush  of  a 
regiment  of  waiters,  is  an  Americanism  which  is  not,  nor  for  some 
years  is  likely  to  be,  popular  abroad,  though  it  obtains  to  a  limited 
extent  in  some  of  the  more  modern  German  hotels,  and  in  some 
of  the  English  and  European  watering-places.  Nowhere  else  in 
the  world  is  the  hotel  so  essentially  a  "  public  "  house  as  in  the 
United  States ;  and  publicity  in  its  fullest  extent  in  the  halls,  par- 
lors, reading-rooms,  and  dining-rooms  is  here  preferred  to  the  com- 
parative privacy  which  is  sought  in  hotels  abroad. 

The  great  modem  hotel,  wherever  it  appears,  abroad  or  at  home, 
is  a  strictly  American  invention.  When  the  Hotel  Louvre,  in  Par- 
is, —  the  first  of  the  immense  foreign  hotels,  —  was  projected,  com- 
plete plans  of  the  then  recently-erected  St.  Nicholas  Hotel,  in  New 
York,  were  sent  over  to  give  the  Parisian  architect  an  idea  of  the 
interior  arrangements.  The  Grand  Hotel,  of  Paris,  yet  more  ex- 
tensive than  the  Louvre,  is  only  a  more  complete  carrying  out  of 
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the  American  plan  of  a  first-cIasB  city  1 
idea  of  a  hotel  building  was  wedded  i 
keeping,  which  is  only  beginning  to  n 
States  —  tiiat  is,  of  charging  guests  a 
commodationa,  and  of  not  compelling  a 
just  under  the  roof  to  pay  the  same  | 
vored  customer,  to  whom  is  assigned 
nished  apartment  on  the  first  floor. 
"  European  plan  "  —  meaning  often  s 
Europe  is  kept — that  is,  of  fumishini 
at  a  certain  price  for  every  dish,  th 
pays  only  for  what  he  orders  —  obtai 
hotels,  in  many,  even,  which  still  main 
which  charge  such  guests  as  cbuoae  i 
that  the  hotel  can  funiisb. 

Thus  wc  have  borrowed  a  little  from 
given  much.  Till  quite  recently,  Lon< 
ble  constantly  crowds  of  travellers  frc 
hotels ;  or  rather,  a  hotel  which  could 
guests  was  deemed  a  lai^  one.  A 
ard,  who  had  attained  celebrity  and  i 
keeper  in  New  York,  contemplated  t 
hotel  on  the  American  plan  in  Londoi 
ing  a  proper  location  and  the  cost  of  1 
project ;  but  since  then  the  Longham  1 
and  the  still  larger  Charing  Crosa  He 
and  mnch-needed  accommodation  for 
Londoners  an  idea  of  what  a  hotel  real 

Among  the  now  numcrotie  hotels  ii 
Charles,  at  New  Orleans,  and  tli6  Astoj 
the  pioneer  establishments.  These  e 
experiments  —  to  see  if  the  assemblagt 
several  hotels  under  one  roof,  with 
management,  might  not  result  in  a  con 
tern  of  hotel  keeping.  It  did.  The 
was  a  success.  The  world-wide  rep 
achieved  for  their  vastnesa,  their  tabli 
comforts,  with  the  immense  increase  ol 
ers  and  railway  lines  induced,  soon  n 
similar  but  larger  ud  more  complete 
in  the  Unioii. 
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These  great  hotels  are  great  landmarks  of  American  progress  in 
wealth  and  population.  In  New  York,  milestones  bearing  the  date 
of  the  opening  of  new  streets  would  not  more  surely  mark  the 
growth  of  the  city  in  business  and  boundaries,  than  do  the  great 
hotels  in  their  march  towards  Harlem.  Time  was,  within  the 
memory  of  men  yet  in  their  prime,  when  the  Astor  and  Irving  (on 
the  corner  of  Chambers  Street  and  Broadway)  were  '*  up  town.'' 
When  the  St.  Nicholas  and  Metropolitan  Hotels  were  projected,  it 
was  predicted  that  they  were  too  far  away  from  tlie  business  and 
travel  centres  to  "  make  a  living ; ''  no  one  would  go  "  so  far  up 
town  ;  'Mt  was  folly  to  build  tliem  :  but  now  these  up-town  hotels 
are  very  far  down  town ;  and  above  them  on  Broadway,  on  Union 
and  Madison  Squares,  on  some  of  the  cross  streets,  up  to  Forty- 
second  Street,  have  since  been  erected  even  larger  and  finer  Ifotels, 
while  the  most  expensive  and  enormous  establishment  yet  pro- 
jected is  to  cover  a  whole  block  in  front  of  Central  Park.  The 
locations  of  these  new  hotels  indicate  the  up-town  progress  of  busi- 
ness ;  and  with  the  hotels  the  theatres,  which  are  mainly  sup- 
ported by  Uie  floating  population,  go  also ;  and  with  tliese  also 
the  retail  stores,  particularly  those  devoted  to  dry  goods,  jewelry, 
and  articles  of  luxury,  keep  pace.  The  building  of  the  new  grand 
railway  station  at  Forty-second  Street  will  compel  the  erection  of 
large,  firet-class  hotels  in  that  vicinty. 

The  mania  for  immense  hotels  has  extended  from  New  York,  not 
only  to  other  cities,  but  to  the  smaller  sea-side  resorts  and  water- 
ing-places. Newport,  Long  Branch,  Cape  May,  Saratoga,  and  the 
numerous  new  resorts  on  Long  Island  Sound,  and  along  the  Atlan- 
tic coast,  now  exhibit  hotels  which  often  surpass  in  size  the  largest 
establishments  in  the  cities.  When  it  is  considered  that  the  en- 
tire season  for  most  of  tliese  hotels  covers  a  period  of  only  three 
months,  in  which  the  whole  harvest  of  the  year  must  be  gathered, 
it  may  be  imagined  how  many  thousand  guests  are  to  be  accommo- 
dated, and  proportionally  "charged,"  to  pay  the  expenses  of  these 
houses,  and  to  leave  besides  the  oilentimes  enormous  clear  profit 
for  the  owners  and  proprietors.  These  hotels  are  also  the  direct 
stimulus  to  other  industries  and  business,  such  as  the  shops  kept 
open  only  in  the  summer,  billiard-rooms,  livery  stables,  etc. ;  and 
they  occasion  a  vast  amount  of  expenditure  on  the  railway  and 
steamboat  lines  of  travel. 

In  some  of  the  large  cities,  in  New  York  especially,  the  high 
cost  of  living,  covering  rent^  fiezTants'  wages,  food,  fuel,  and  cdl 
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that  housekeeping  compels,  has  indnci 
inaiiciitly  in  hotels,  where  mure  luxury 
peiisc  than  in  any  other  way.  There  i 
ly  liotcls,"  comprising  the  beat  feattirc 
tern,  in  whioli  each  family  really  shan 
pense  in  the  management  and  attendai 
Quite  lately,  hotels  on  tlic  foreign  pi 
York,  where  unfurnished  suits  of  roon 
fitmilteB,  in  which  all  the  privacy  of  a 
advantages  of  a  public  restaurant,  or 
the  laundry,  the  services  of  superior 
tudinouB  comforts  and  convenionces  w 
When  the  economy  of  tliis  kind  of  li 
expense  neceseaiy  to  secure  half  these 
dations  in  a  private  establishment,  is  • 
on  the  latest  plan,  will  be  as  popular  i 
The  model  modem  establi aliment  in  . 
more  than  a  mere  hotel.  It  combines 
rate  industries,  nearly  all  conducted  w 
tlie  most  improved  plans.  The  kitclie 
with  labor-saving  machinery.  Stoam-j 
lower  guests  and  their  baggage  from  c 
is  an  effective  police  and  fire  depari 
essential  feature.  There  is  telegrapli 
with  all  pai-ts  of  the  hotel,  but  with 
which  is  reached  by  tlie  wires.  Und' 
nectiug  by  entrances  with  the  hotel,  an 
sale  of  clothing,  shoes,  hats,  jewelry, 
Other  needed  articles.  BilHard-roomB 
from  the  Metropolitan  Hotel,  in  New 
cover  into  Niblo's  Theatre.  In  sho 
hotel  is  a  complete  miniature  city,  ir 
everything  essential  to  his  comfort,  an 
tion,  perhaps,  excepting  the  bill.  An 
when  American  landlords  learn  how  to 
spicuouB  in  moat  departments  of  tliei 
of  the  woeful  waste  which  now  appeal 
ing-rooms. 
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In  the  early  liistory  of  the  human  race  men  were  naturally 
impressed  with  ^e  etupendous  energy  of  the  natural  forces  of 
nature,  as  compared  with  the  energy  of  their  own  muscular 
strength.  It  is  no  wonder,  then,  that,  cowering  helpless  before 
the  whirlwind,  or  drenched  with  a  driving  storm,  or  blasted  with 
ft  lightning  stroke,  our  forefathera  of  those  days  naturally  con- 
sidered these  eihibitions  of  tlio  energy  of  nature  as  evidences 
of  the  might  of  some  wrathful  being  of  a  greater  power  than 
their  own,  whose  anger  was  to  be  feared,  and  wliose  passion  to 
be  appealed,  if  possible,  by  submission  and  adoration.  Between, 
these  destructive  manifestations  of  the  energy  of  natural  forces, 
and  the  beneficence  of  the  orderly  progress  of  the  seasons,  of  the 
warm  sunshine  and  the  gentle  showers,  making  the  earth  blos.sora 
with  herbs  and  flowers,  and  ripening  the  grains  and  fruits  for  the 
sustenance  of  men,  it  seemed  impossible  to  see  any  conuecLion, 
or  to  consider  them  as  simply  diOcrent  manifestations  of  the  same 
cause. 

So,  too,  it  must  have  been  a  long  time  before  men  found  that 
the  energy  of  the  natural  forces  could  be  made  subservient  to 
tlieir  own  needs.  At  flrst  man  must  have  depended  entirely  upon 
fais  own  muscles  for  the  force  he  required  to  exercise  in  perform- 
ing  any  work.  The  next  step  was  impressing  animals  to  his 
(1191) 
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service.  But  tfaie  is  depending  apoi 
tioae  in  the  world  for  the  supply  of  v 
Duubtless,  to  the  "  practical "  men 
the  man  wbo  6rBt  proposed  to  use  I 
ran  babbling  over  the  rocks,  m  it  : 
higher  to  a  lower  level,  was  consid 
rizcr,  or,  perljaps,  a  daring  innoval 
propose  to  alter  the  established  on 
may  appear  impossible  to  us  to^ay,  ' 
the  telegraph  are  in  such  common  us< 
spirit  displ.iyod  in  quite  modern  tin 
probable  that  sacb  was  the  rcceptio 
utilize  the  energy  of  a  waterfall, 

Buring  the  rctgn  of  Philip  11.,  of  i 
offer  was  made  by  the  Dutch  to  dec{ 
navigable.  The  proposition  was  sul 
replied  to  it  that  hod  Providence  ii 
uavigable,  it  would  have  created  it  s< 
proposal,  since,  in  their  opinion,  atte 
be  contrary  to  the  decrees  of  Provide 

Though,  in  the  present  age  of  the  \ 
is  not  restrained  or  hampered  by  s 
spirit  which  dictated  this  reply  is  n 
other  departments  of  human  thought 
repress  the  increasing  power  of  the 
acquiescence  in  ignorant  beliefs. 

Of  all  the  modern  sources  of  pow< 
industrial  advance  of  the  present  cent 
from  water-courses  is  the  cheapest, 
steam  requires  a  complicated  and  ei 
chincry  and  a  constant  supply  of  fii< 
wind,  as  applied  in  wind-mills,  is  lial 
it  cannot  bo  counted  on  with  such 
industry  requires.  In  Holland,  howi 
the  country  offers  little  or  no  oppot 
power,  wind-mills  are  largely  used.  ' 
them,  and  the  chief  work  of  the  con 
Quite  recently  the  suggestion  has  bt 
using  the  power  of  sunlight  for  obtoii 
is  no  doubt  that  appliances  could  be  i 
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Buccessfully  done  ;  but  as  yet  no  practical  steps  have  been  taken 
to  perform  it. 

Steam  is,  however,  the  chief  spurce  from  which  the  industry 
of  modern  times  derives  its  motive  power.  The  reasons  of  this 
arc  chiefly  that  the  steam  engine  can  be  introduced  anywhere, 
while  wator  power  can  be  obtained  only  in  certain  localities. 
Again,  too,  the  work  necessary  to  be  done  before  obtaining  the 
control  of  a  stream,  the  dams  to  be  built,  the  canals  to  be  dug,  ^ 
and  the  other  various  work  to  be  performed  before  the  energy 
of  a  waterfall  can  be  practically  applied,  necessitate  so  large  an 
expenditure  of  capital  that  some  of  our  best  natural  opportunities 
for  using  the  largest  streams  are  still  neglected.  It  is  probably  a 
fair  estimate  that  only  a  small  part,  perhaps  not  a  hundredth,  of 
the  water  power  of  this  country  is  as  yet  utilized.  Even  in  the 
oldest  settled  parts  of  the  country  the  utilization  of  the  streams 
has  heretofore  been,  as  a  rule,  intrusted  to  individual  enterprise. 
The  conception  of  a  thorough  and  complete  survey  of  the  whole 
country,  with  the  view  of  utilizing  the  entire  water  power  which 
its  natural  configuration  affords,  by  an  extended  and  well-organ- 
ized system,  has  not  yet  been  entertained.  In  this  respect,  as 
with  our  railroads  and  other  industrial  enterprises,  the  tendency 
of  the  times  is  towards  the  conception  and  realization  of  projects 
which  would  even  in  the  last  generation  have  been  considered  im- 
possible, while,  at  the  same  time,  it  is  daily  becoming  more  evi- 
dent that  the  method  with  which  such  enterprises  are  pursued 
must  be  such  as  shall  serve  the  purposes  of  the  increasing  ten- 
dency of  society  towards  a  plan  of  more  intimate  union  and 
interdependence  of  its  parts. 

Our  modern  society  is  founded  upon  industry,  instead  of  war. 
In  Rome  and  in  Greece  all  industry  which  was  carried  on  was 
performed  by  slaves,  who  were  kept  in  a  state  of  degradation  and 
poverty  which  was,  perhaps,  worse  even  than  that  existing  in  this 
country  before  the  abolition  of  slavery.  The  business  of  the  state 
was  warfare,  and  to  this  alone  the  increase  of  the  national  wealth 
was  owing.  The  tribute  of  the  conquered  nations  was  the  only 
resource  depended  upon  for  the  immense  sums  of  money  which 
supported  the  extravagance  of  the  wealthy  classes,  and  the  am- 
bitious men  of  that  time  planned  a  new  campaign,  instead  of,  as 
at  present,  establishing  some  new  branch  of  industry. 

In  the  modern  world,  therefore,  the  utilization  of  the  energy 
Nature  displays  in  the  action  of  her  natural  forces,  is  really  the 
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foundation  of  our  social  organization;  i 
methads  for  doing  this,  and  infroducea  1 
tion,  is  enticed  to  public  consideration, 
century,  when  manufacturing  industry  b 
tion  of  Uie  capitalists  of  New  Englau' 
power,  tben  running  simply  to  waste,  v 
Lowell,  Manchester,  and  various  other 
which  fifly  years  ago  were  simply  farms 
combined  effort  necessary  to  utilize  ti 
vbich  formerly  ran  nsclesfily  away, 
indnstries,  support  large  populations,  w 
cropped  a  scanty  herbage,  or  the  fanne 
his  mea^e  harvest. 

The  chief  river  of  \ew  England,  h 
was  at  first  thought  to  be  too  targe  a  i 
master  and  turn  to  its  own  uses.  Bv 
grows  by  what  it  feeds  on,  and,  as  the 
which  to  the  child  seem  impossible,  tl 
Company  have  performed  the  task  whi 
would  have  seemed  absurd  to  attempt. 

As  late  aa  1831  the  present  site  of  th 
rocky  channel,  through  which  the  Connt 
over  what  was  known  as  the  great  rapi 
ley.  These  falls  were  situated  at  a  p( 
lagc  of  South  Uadley,  on  the  easterly 
sparsely  settled  agricultural  district,  t 
wiiich  was  then  a  part  of  the  town  of 
west  side  of  the  river.  The  rapids  ezU 
mile  and  a  half,  with  a  total  fall  of  siitj 

In  1831  a  company  was  formed,  und< 
Palls  Company,  for  the  purpose  of  n 
power,  by  the  erection  of  a  wing  da 
stream,  which  should  divert  a  portion 
and  make  it  thus  available  for  industr 
canals.  By  this  means  a  small  paper  m 
river,  and  a  cotton  mill,  capable  of  run 
spindles,  were  provided  with  power.  Tl 
of  this  enormous  water  power  until  the  ; 
was  obtained  for  a  company,  bearing  t 
capital  of  four  millions  of  dollars,  for  thi 
entire  stream,  which  «t  this  point  is  o 
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feet  wide,  and,  by  a  system  of  canals  upon  the  western  side, 
making  use  of  the  whole  of  the  water  power.  Operations  were 
immediately  begun,  and  the  dam  was  finished  on  the  19th  of  No- 
vember, 1848. 

Crowds  of  people,  whose  interest  in  the  structure  had  been 
excited  during  the  year  this  gigantic  work  was  going  on,  clus« 
tered  upon  the  banks  to  see  the  water  gather  after  the  gates 
were  closed.  During  the  month  before,  a  great  freshet  had  swept 
down  the  river,  and  it  was  known  that  the  dam  had  sustained 
some  injuries,  though  it  was  hoped  these  were  not  too  serious. 
As  the  waters  gathered,  a  trench  was  made  in  about  the  middle  of 
the  dam,  into  which  large  stones  were  thrust,  with  other  mate- 
rial, in  the  hopes  of  preserving  the  structure,  which  had  been 
reared  with  so  great  an  expenditure  of  time  and  money.  At  one 
time,  so  great  was  the  pressure  of  the  water,  that  it  was  feared 
the  abutments  themselves  would  give  way,  and  the  lower  part 
of  the  town  be  flooded. 

These,  however,  stood  the  strain,  and  the  water  rose  steadily 
until,  at  about  two  in  the  afternoon,  it  had  nearly  reached  the  top 
of  the  dam,  when  with  a  mighty  crash  the  whole  structure  gave 
way,  and  the  immense  volume  of  water  rushed  through  its  accus- 
tomed channel,  bearing  with  it  the  ruins  of  the  too  feeble  barrier 
which  had  been  erected  to  stay  its  course. 

Disastrous  as  was  this  result  of  a  year's  labor  and  expense, 
yet  the  company  was  not  dismayed  at  their  failure.  With 
admirable  persistence  they  commenced  immediately  to  rebuild 
their  dam  on  an  improved  pattern.  The  construction  of  this 
second  dam  occupied  not  quite  a  year,  it  being  finished  on  the 
22d  of  October,  1849,  and  it  has  since  stood  the  immense  pressure 
of  the  whole  body  of  Connecticut  River,  even  when  swollen  by 
the  spring  freshets. 

The  success  of  the  dam  was  all  that  was  wanting  to  insure  the 
immediate  settlement  of  the  banks  of  the  river  as  a  manufacturing 
centre,  and  shops  and  mills  were  soon  built  along  the  line  of  the 
canal,  which  was  thua  furnished  with  the  water  that  before  had 
fallen  uselessly  over  the  "  rapids."  The  power  which  is  thus 
made  available  is  distributed  by  means  of  three  canals,  at  different 
levels,  and  furnishes,  in  the  aggregate,  about  eight  miles  of  available 
fiites  for  mills.  This  improvement  has  thus  rendered  practicable 
a  power  equal  to  that  used  in  Lowell  and  Manchester  combined, 
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and  greater  iban  that  Airniehed  b; 
world. 

The  estimate  made  of  the  water  \ 
low-water  mark  in  1847,  and  basoi 
was  found  to  be  six  thousand  cu 
verted  iuto  power,  gives  a  total  of 
Allowing  a  deduction  from  tliis  t< 
bicncss  of  the  seasons,  and  ftiction 
total  of  twenty  thousand  boree  po 
hundred  mill  powers.  Of  this  poi 
ployed. 

The  total  Iosb  of  the  first  dam  a] 
second  one  involved  the  company 
which  were  further  increased  by  tt 
under  this  pressure  they  were  forcei 

A  new  company  was  formed,  * 
Water  Power  Company,  which  pui 
improvements,  for  |360,000.  In  1: 
twenty  years,  was  examined  careft 
required  repairing.  The  unusually 
awakened  apprehensions  of  the  a 
examination  showed  that  the  cone 
ice  brought  down  by  the  spring  t 
away  many  of  the  front  timbers  o 
rock  foundation  of  the  dam  was  beii 

As  at  first  built,  the  dam  preset 
down  stream,  and  the  volume  of  wa 
far  towards  undermining  the  founda 
this  point  Is  of  rock,  but  is  full  of  8 
of  the  falling  water  had  lifted  out 
them,  from  a  ton  to  twenty  tons  in 
tance  down  the  stream.  The  resu 
great  hole  in  front  of  the  dam,  fi^m 
and  extending  along  the  entire  front 
this,  the  dam  was  thickened  and  i 
which  slopes  gradually,  thus  presen 
flow  of  the  water  when  the  stream 
tlio  top,  and  delivering  it  so  easily  B 
tiire  liable  to  the  same  process  of  ui 

TliiH  strengthening  of  the  dam  i 
about  t^QQ.QQQ,  and  insures  its  pei 
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pany  had  found,  at  first,  considerable  difficulty  in  obtaining  pos- 
BCBsion  of  the  land  ncceesary  in  order  to  control  the  water  power, 
and  it  waa  only  after  months  of  negotiation  that  they  were  able 
to  overcome  the  prejudices  of  the  chief  owner  against  selling  his 
property  to  a  corporation.  They  were,  however,  finally  success- 
ful, and  the  property  now  owned  by  the  Holyoke  Water  Power 
Company,  which  entered  on  their  rights,  comprises  about  otic 
thousand  acres,  intersected  with  three  miles  and  a  half  of  canals, 
arranged  upon  three  levels.  These  canals  and  the  necessaiy 
streets  occupy  about  one  half  of  the  company's  property. 

The  town  of  Iloiyoke,  which  is  the  legitimate  oflspring  of  this 
great  work  for  this  utilization  of  the  hydraulic  energy  of  the  Con- 
necticut River,  was  incorporated  in  1850,  and  now  cootains  an 
industrious  and  thriving  population  of  over  eleven  thousand  per- 
sons, who  have,  in  a  little  more  than  twenty  years,  settled  upon 
what  was  before  a  sterile  pasture.  In  this  way  a  comparatively 
barren  spot  has  been  changed  into  a  thriving  and  enterprising 
town,  which  ranks  third  in  the  list  of  the  manufacturing  centres 
of  Uassachusetts. 


FISH   CULTU: 

r  rtSH.  —  PBBSBST   BCA 


It  ia  traditional  that,  years  ago,  whe 
any  of  the  fiehing  plitccB  on  tlie  Conni 
tiful  were  salmon  io  the  river  tliat,  will 
wae  "thrown  in."  It  is  on  record  th 
necticut  when  roastera  were  restrains 
their  apprentices  to  eat  salmon  or  tro 
week  In  Europe,  too,  in  times  past, 
so  common  that  similar  stipulations  hai 
should  be  served  to  domestics  onl;  at 
days.  0ntil  a  comparatively  recent  p< 
and  of  the  United  States,  particulariy 
States,  fairly  swarmed  with  salmon,  ani 
everywhere  wore  alive  with  trout.  Th 
appetizing,  and  cheap,  was  within  the 
now,  what  was  one  once  of  the  commo 
ftble  necefiBitiea  of  \^\%  y»»  baa  becoi 
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the  well  to  do  and  rich ;  salmon  and  trout  are  the  most  costly  fish 
in  market,  and  shad  are  smaller,  scarcer,  and  higher  priced  from 
year  to  year. 

What  has  become  of  the  fish  —  particularly  the  salmon  and  the 
trout  f  Why  have  salmon,  once  so  cheap  and  plentiful,  deserted 
the  rivers  of  New  England  and  the  north  f  The  only  sources  of 
supply  for  years  have  been  the  Kennebec  River,  in  Maine,  the 
rivers  of  the  British  provinces,  and  quite  recently  those  of  Cali- 
fornia ;  and  fish  brought  on  ice  from  remote  regions,  with  impaired 
flavor  and  enhanced  price,  commands  in  the  eastern  markets  from 
twenty  cents  to  two  dollars  a  pound,  according  to  the  season  and 
supply.  Undoubtedly  the  industries  of  the  country  are  mainly 
responsible  for  driving  away  the  salmon.  A  few  years  ago  the 
beautifully  clear  waters  of  the  Merrimac  River,  running  from  New 
Hampshire  through  Massachusetts  and  the  Atlantic  Ocean,  were 
filled  with  salmon  of  from  nine  to  twelve  pounds  in  weight ;  but 
on  that  river,  as  on  other  rivers,  the  dams  and  factories,  and  the 
discharges  from  mills,  tan-yards,  sewers,  and  dye-houses  have 
forced  the  fish  to  seek  purer  streams.  Cities,  too,  with  their  sewer- 
age and  poisonous  outpourings  from  gas-houses,  are  fatal  to  sal- 
mon, though  the  shad  seem  to  survive  these  evils  long  enough  to 
reach  their  spawning  grounds  and  return  to  the  sea.  Happily, 
however,  means  are  now  in  operation  which  will  g^  far  to  remedy 
some  of  these  evils,  and  to  re-stock  long  deserted  rivers  with  the 
fish  that  once  made  these  rivers  their  favorite  resorts. 

Obviously,  the  first  means  to  attain  the  desired  end  is  to  supply 
'Madders,''  which  is  effectually  done  so  that  shad  and  salmon  can 
ascend  the  dams;  and  next,  to  prevent,  or  limit  the  erection  on 
fish-bearing  streams  of  print-works,  dye-houses,  gas-works,  paper- 
mills,  or  other  establishments  whose  discharges  may  poison  the 
water.  But  best  of  all  is  the  process  of  supplying  perfectly  clear 
and  unobjectionable  lakes,  ponds,  and  streams  with  stocks  of  such 
fish  as  salmon,  bass,  trout,  shad,  etc.,  which  is  now  effected  to 
such  an  extent  that,  in  a  few  years,  the  choicest  varieties  of  fish 
will  be  among  the  cheapest  as  well  as  most  desirable  meats  in  our 
markets.  This  is  done  by  what  is  variously  called  fish-culture, 
fish-farming,  and  artificial  fish-breeding. 

ANaENT   PISH-CULTURB. 

Modem  fish-culture  is  the  recovery,  or  re-discovery,  of  a  long 
lost  art.     The  Ofainese,  who  claim  the  origination  ages  ago  of 
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every  discovery  —  who  have  known  sil 
ing,  gunpowder,  and  many  other  things 
at  a  very  ancient  period  the  process, 
»f  artificially  breeding  in  the  remote  i 
vast  empire  ^e  fish  so  Dccessary  to  tt 
population  living  almost  entirely  upon 
Romans,  if  tliey  did  not  know  how  to 
stood  the  art  of  preserving  tJiem  — 
spawn  and  young  fish  from  the  ravage 
rats,  and  birds,  which  feed  upon  them, 
maturity  for  the  table  or  for  breedin) 
the  Chinese  or  the  Romans  understood 
the  ova;  but  if  they  only  carefully 
hatched  the  impregnated  ova,  which  I 
they  well  knew  what  is  really  the  moj 
ture.  For  when  it  is  considered  tha 
from  single  fish  of  the  trout  and  shad 
only  a  very  small  portion  comes  to  mi 
is  devoured  or  washed  away ;  and  of 
young  fish,  especially  salmon  and  tro 
including  their  unnatural  progenitors, 
sands  —  it  is  indeed  a  valuable  discovt 
ing  of  from  ninety  to  ninety-five  per  ci 
eggs  by  artificial  means,  and  by  meaen 
of  the  ova  and  the  young.  The  Chi 
the  important  discovery  that  fish  readi 
localities ;  that  they  may  be  introduce 
that  salt-water  fish  may  be  bred  and  bi 
water  ;  that  the  ova,  properly  packed, 
distances ;  and  other  vital  matters  pe 
culture  in  our  own  day.  Thus,  at  pr 
not  only  re-stocked  with  ova  from  remi 
ent  kinds  ara  introduced  in  sections  wl 
rally ;  pickerel  have  been  put  into  ponds 
pike  from  the  northern  l^es  have  bi 
and  it  is  confidently  expected  that  ohc 
bot,  the  Danube  salmon  (which  has  be 
weight  of  two  hundred  pounds),  and 
imported  and  reared  in  the  United  St< 
tn  the  Romans  was  lost  to  Enrope,  am 
who  cnt  themselves  off  from  communii 
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wo  lid,  kept  to  themselves  the  secrets  of  the  art  of  successful 
iibh-farming. 

Recovery  op  the  Art. 

There  are  many  claimants  to  the  honor  of  the  re-discovery  of 
the  art.  It  was  practised  in  France  in  the  fourteenth  century 
All  works  on  Pisciculture  give  credit  to  Pinchon,  a  monk  of 
R^ome,  for  *'  inventing ''  a  mode  of  hatching  fish,  similar  to  the 
modern  process,  but  the  art  of  artificially  impregnating  eggs  was 
lofst  with  his  death.  His  works,  important  as  they  were,  literally 
followed  him,  and  it  was  not  until  the  eighteenth  century  that  the 
art,  twice  lost,  was  once  more  re-discovered.  Jacobi,  of  Hano- 
ver, after  years  of  experiment,  made  public,  in  1763,  his  plan  for 
fish-breeding  —  the  same  in  principle  as  that  now  puraued.  Ilis 
fish  farm,  established  with  assistance  from  the  government,  was 
soon  able,  not  only  to  supply  the  home  market,  but  to  export  large 
quantities  of  fish  to  England  and  France. 

Experiments  and   Estabushments  abroad. 

Experiments  began  in  the  salmon  streams  of  Scotland  in  1833, 
and  in  1837  a  few  fish  were  artificially  hatched,  and  were  reared 
to  the  age  of  two  years.  But  for  what  is  known  now  of  practical 
and  profitable  pisciculture,  Europe  and  America  are  indebted  to 
two  French  fishermen,  Remy  and  Gehin,  living  near  the  head  wa- 
ters of  the  Moselle.  They  saw  and  deplored  the  constant  dimi- 
nution of  the  trout  for  which  they  fished,  and  which  furnished 
their  support.  Pecuniary  interest  led  them  to  watch,  as  they  did 
carefully  for  three  years,  the  manner  of  natural  fecundation.  Their 
first  idea  was  to  devise  means  to  prevent  the  destruction  of  the 
ova  and  young  fish,  and  their  investigations  in  this  direction  led 
to  the  discovery,  for  the  third  time,  of  the  process  of  artificial 
impregnation. 

Their  experiments,  as  early  as  1842,  resulted  in  the  stocking,  or 
re-stocking  of  several  rivers.  Five  years  later  their  enterprise 
and  its  success  was  known  to  the  French  government.  It  was 
shown  that  the  fish-farm  of  these  men  had  re-stocked  the  Moselle 
with  salmon,  trout,  and  other  fish,  and  that  their  establishment 
was  bountifully  supplied  with  ova  and  young  fish  ready  for  trans- 
fer to  other  streams.  All  Europe  became  interested  in  the  subject. 
Jean  Jacques  Coste,  of  the  French  Academy,  after  personal  Inves- 
tigation, suggested  the  undertaking  of  a  great  government  estab- 
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lisbment ;  Loaia  Napoleon,  then  Presidf 
was  willJDg  to  risk  thirty  thousand  fran 
the  result  was  the  soon  celebrated  fisb 
Rhine.  With  a  further  appropriation 
francs,  in  all  say  fifty-sis  thousand  dolh 
tablisbment  of  the  kind  in  Europe.  It 
the  rivers  of  France  free  of  cost,  and 
sretums  were  made  of  tlie  success  of  th 
selling  to  other  countries  and  iudividu 
make  the  establishment  entirely  self-sap 

Within  ten  years  of  its  cstablisbmec 
Dished  ID  1S61  to  France  aud  to  eleven  < 
enteen  millions  of  eggs.  Before  the 
fisheries  were  well  uigh  exhausted, 
plentiful  than  ever.  It  stimulated  the  I 
over  Europe.  It  demonstrated  that  a  fi 
far  more  certainty  than  any  grain  crop 
empt  from  caBualties  by  drought,  inS) 
since  with  proper  care  nearly  every  eg] 
gne  has  had  enough  confidence  in  this 
ing  in  the  past  few  years  an  annual  ave 
eggs.  Elsewhere  in  France  there  are  e 
and  when  it  is  stated  that  a  pound  weig 
hundred  young  eels,  will  increase  wilhi 
four  tons,  it  will  be  seen  that  an  enon 
food  is  furnished  at  a  small  cost. 

Following  France  and  the  methods  p 
many  and  Switzerland  have  been  prom 
Galloway  ponds  in  Scotland,  and  the 
Ireland,  supplied  with  salmon  eggs  frc 
prosperous,  and  fish-farming  is  pursn 
England  and  in  Wales.  It  was  early  e 
dams  are  not  necessarily  an  obstruction 
spawn.  The  remedy  is  to  leave  openi) 
pieces  to  prevent  too  great  a  loss  of 
holes  the  salmon  find  their  way.  Sal 
priuciple,  extend  down  from  the  top  o 
enabling  the  fish  to  rest  while  making  1 
fish  may  be  seen  making  their  way  in 
these  ladders.  Everywhere  abroad,  t( 
made  to  protect  fish  when  they  are  nu 
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The  Mode  of  Artificial  Breeding. 

The  methods  of  pisciculture  are  the  same  in  all  properly  con- 
ducted establishments  in  Europe  and  in  the  United  States.  The 
purpose  of  the  pisciculturist  is  to  imitate  and  assist  Nature  In 
natural  spawning  —  to  take,  for  instance,  the  trout  as  a  rep- 
resentative of  the  salmon  family,  to  which  it  belongs  —  in  the 
spawning  season,  which  is  in  October  and  November,  the  female 
ascends  the  stream,  digs  down  into  the  gravel,  and  deposits  her 
eggs.  The  male  goes  over  the  eggs  to  "milt "or  impregnate 
them,  and  the  milt  and  spawn  are  deposited  at  the  same  time. 
The  female  then  returns  and  covers  the  eggs  with  gravel,  and  they 
are  left  to  become  the  prey  of  other  fish,  fowl,  or  reptiles,  or  per- 
chance to  hatch.  The  fish-farmer  simply  secures  the  eggs ;  sees 
that  they  are  impregnated  ;  watches  their  hatching  ;  protects  the 
young  fish  from  their  natural  enemies  and  unnatural  fathers ;  feeds 
them,  and  brings  them  to  maturity.  This  is  all ;  there  is  nothing 
elaborate  or  intricate  in  the  operation.  The  more  important  part 
of  the  business  generally  is  to  provide  impregnated  ova  and  young 
fish  for  transportation  to  re-stock  rivers  and  to  supply  the  numer- 
ous private  ponds  and  small  establishments  which  now  abound 
nearly  everywhere  in  this  country  and  in  Europe,  and  to  raiso 
BuflRcicnt  fish  for  further  breeding. 

The  essentials  for  a  fish-farm  are  clear  spring  water,  ponds  for 
fish  of  different  ages,  and  a  hatching-house  usually  forty  feet  by 
twenty-eight.  The  necessary  implements  are  a  bucket,  tin  pans, 
a  ladle,  a  small  net,  a  syringe  for  feeding,  nippers,  and  a  syphon 
to  remove  dead  ova.  A  stove  to  warm  the  house,  and  troughs 
divided  into  boxes  for  the  more  convenient  distribution  of  the  eggs 
(and  when  the  eggs  are  hatched,  the  young  fish),  complete  the 
establishment.  When  the  breeding  fish  are  ''  ripe,"  that  is,  ready 
to  spawn,  the  fish-farmer  partly  fills  a  tin  pan  with  pure  spring 
water,  over  which  he  holds  the  male  fish  in  his  left  hand,  keeping 
the  fish's  belly  under  the  water,  while  with  his  right  hand  he  com- 
presses the  fish,  and  with  his  fore-finger  gently  presses  out  the 
milt.  The  female  is  then  taken  in  hand,  and  her  eggs  pressed  out 
in  the  same  way.  This  process,  even  under  the  most  skilful  han- 
dling and  the  speediest  return  of  the  fish  to  the  water,  is  quite 
exhausting  and  is  fatal  to  about  three  per  cent,  of  the  parent 
trout.  Experiments  have  accordingly  been  made  in  this  country 
to  arrange  wire  screens  in  the  ponds  on  which  the  trout  may  natu- 
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TitHy  spawn,  when  the  thus  imprcgni 
tlie  houBC.  Tliis  baa  been  done  wit 
clsewbcrc. 

The  Ggga,  after  forty  minutes'  cof 
ferrud  from  tlie  pan  to  the  hatching 
over  the  clean  gravel  bed.  Over  this 
water.  The  boxes  now  require  watc 
clcanlincsa  and  temperature  of  the  ' 
removal  of  any  dead  ova,  which  ma 
of  color.  According  to  the  tempera 
drcd  and  twenty-five  days  the  eggs  « 
the  young  fish  is  fed  by  the  "yoIk-si 
is  gradually  absorbed.  The  "  trout 
half  in  length,  and  must  be  fed  with 
finely  chopped  and  sifted,  mixed  wii 
boxes  through  a  emdl  syringe,  takinj 
not  too  much,  as  the  food  not  eaten  ' 
fish.  In  six  months  the  fish  is  thret 
with  sifted  curd.  In  a  year  the  tru 
)H  removed  to  a  pond,  where  he  and 
larger  fish,  to  make  room  for  fresh  o 

The  fish  may  now  be  fed  with  fin 
grasshoppers,  and  with  small  chop 
thrive,  and  at  the  end  of  the  secouc 
to  fifteen  inches  in  length.  At  thi-ei 
three  fourths  of  a  pound  ;  at  four  yt 

BREEDtNG    OTHE 

The  foregoing  describes  in  brief  t1 
applies  to  salmon  and  trout.  WitI 
from  February  to  June,  according  to 
in  hatching-boxes,  which  may  be  pla 
and  in  water  at  a  temperature  of  76' 
hours.  Tiie  young  fish  subsist  fur 
sack,  and  thereafter  find  their  own 
years  old  will  weigh  two  pounds ;  ■ 
half  pounds  ;  at  four  years,  six  pout 
of  shad,  the  ease  with  which  they  ci 
they  need  no  subsequent  feediog  oi 
profitable  for  pisciculture. 
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Fecundity  of  Fish. 

Trout,  according  to  age,  will  yield  from  two  hundred  to  four 
tiiousaiid  oggB  ;  the  average  annual  yield  of  salmon  is  estimated  at 
ten  thousand  eggs  ;  shad,  according  to  size,  yield  from  fifty  thou- 
sand to  one  hundred  thousand  eggs.  The  work  of  the  piscicul- 
turifcst  is  to  preserve  this  spawn,  to  make  it  productive,  and  so  to 
suppl}'  unlimited  quantities  of  the  best  kinds  of  fish  for  market. 
Already  throughout  the  United  States  and  Europe  the  entire  prac- 
ticability of  fish-farming  is  manifest  in  the  increased  supplies  and 
diminished  prices  in  the  city  markets. 

Prohts  op  Pisciculture. 

It  is  a  fully  established  fact  that,  properly  conducted,  piscicul- 
ture pays.     Apart  from  the  remunerative  business  of  the  large  es- 
tablishments, numerous  smaller  and  private  hatching-houses,  which 
might  be  erected  on  every  farm  where  there  is  a  good  stream  of 
wutor,  are  abundant  proof  that  artificial  fish-breeding,  requiring 
but  a  small  amount  of  capital,  is  very  profitable.     The  writer  of 
this  article  recently  saw  a  fish-farm,  by  no  means  one  of  the  largest 
in  the  country,  which  had  been  in  operation  only  four  or  five  years, 
and  was  able,  if  the  proprietor  had  been  willing,  to  supply  all  the 
hotel  tables  of  the  near  by  watering-place  with  a  constant  supply 
c»f  fine  trout  and  bass.     When  he  had  secured  enough  three  and 
four  years  old  fish  he  proposed  to  furnish  these  hotels,  and  also  to 
erect  on  his  own  premises  a  dining  establishment  for  the  accom- 
modation of  patrons  who  might  like  to  catch  their  own  fish  from 
tlie  ponds  at  a  dollar  a  pound.     Two  of  the  ponds  fairly  swarmed 
with  fish  weighing  from  three  quarters  of  a  pound  to  a  pound  and 
a  quarter,  or  of  good  size  for  the  table.     Not  long  ago   a  New 
Yorker  offered  the  fish-farmer  two  dollars  a  pound  for  all  he  could 
catch  with  a  rod  and  line  in  the  four-year  old  pond  in  five  minutes. 
It  was  a  bargain ;   but  when  he  had  hooked  out  a  dozen  fine  fel- 
lows "  in  less  than  no  time,"  the  proprietor  implored  him  to  stay 
his  hand,  for  the  trout  were  worth  more  to  him  than  the  money. 
The  dozen  weighed  thirteen  pounds,  and  cost  the  amateur  angler 
twenty-six  dollars.     The  fish-farmer  estimated  that  in  another  sea- 
son every  trout  in  his  larger  ponds  —  and  they  numbered  thousands 
—  would  be  worth  a  dollar.     Considering  the  entire  cost  of  breed- 
ing the  fish,  the  profit  at  this  rate  is  enormous. 


What  certain  State 
Since  1867  the  legialaturoB  of  aeve 
lawa  looking;  to  the  rc-stocking  of  tl 
for  a  proper  time,  and  during  spawn 
plies  of  fish.  Maine,  Hew  Uanipalii 
oat.  New  York,  New  Jersey,  Pennsy 
states,  have  appointed  comraisaioner 
ter,  and  many  rivera  in  these  state 
shad,  salmon,  and  trout.  Fish-ways 
the  dams ;  meaeurcs  have  been  taken 
BtrearuB  from  becoming  common  and 
claimed,  in  1811,  that  there  has  bee 
particularly  of  ahad,  in  the  northern 
gun  in  1870  in  Alabama,  and  the  snb 
tioQ  in  other  Southern  States.  EnthuB 
that  the  day  is  not  distant  when  fine 
Dorthem  and  eastern  markets  that  a 
sold  for  a  shilling. 
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OF  HIS  FEKIODAL  BIBIOBT. — HIB  BUBIKIS*  CAklBB. 

Ih  our  modem  society  the  oae  of  pipes  for  conveying  gas  or 
water,  or  for  other  purposes,  has  increased  with  wonderful  rapidity, 
and  has  added  proportionally  to  the  comfort  and  health  of  the 
inhabitants  of  our  cities  and  villages.  In  ancient  times  the  supply 
of  water  for  a  city  was  a  question  of  prime  importance,  which  could 
he  met  only  by  the  expenditure  of  inHnitety  greater  stores  of  labor 
and  of  money  than  is  required  for  the  same  purpose  to-day. 

As  the  Romans  were  unacquainted  with  the  property  of  water  by 
which  it  rises  to  its  level,  they  brought  into  their  cities  their  sup- 
plies of  water  in  aqueducts,  which  were  carried  on  a  level  often 
at  great  expenditure  of  labor  in  building  up  high  arches  through  the 
valleys,  or  in  excavating  through  the  higher  levels.  So  prodigious 
was  the  labor  necessary  for  supplying  the  ancient  dties  with  water, 
that  it  was  only  the  rich  and  powerful  ones  which  could  undertake 
it ;  and  the  remains  of  the  ancient  aqueducts,  and  the  sewers  with 
which  Rome  was  provided,  are  among  the  grandest  remuns  of  the 
architectural  works  of  that  pre-eminently  building  dty  of  antiquity. 

In  modem  times,  however,  with  the  use  of  iron  pipes,  the  supply 
of  water  and  the  drainage  of  even  a  village  has  become  a  task  which 
is  not  too  great  for  its  own  resources  ;  while  the  use  of  gas  is  en- 
tirely a  modem  invention  which  has  become  practicable  only  by 
the  invention  of  the  iron  pipe,  and  affords  another  striking  instance 
of  how  intimately  interdependent  upon  each  other  for  their  success- 
ful introduction  are  all  the  various  branches  of  industrial  progress. 

In  the  progress  of  modem  civilization  the  necessity  for  obtaining 
some  method  of  making  cheap  and  serviceable  pipes  has  been  so 
plainly  seen  that  variotu  methoda  bad  been  proposed  and  tried 
(laOT) 
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before  the  modem  iron  pipe  came  int 
of  logs,  through  which  holes  were  1 
London  wiis  at  first  brought  in  pipe 
trunks  of  elm-trees ;  and  pipes  of  tliit 
parts  of  the  United  States,  in  which 
and  appHitnt'es  fur  making  iron  pipes  I 

Pipes  of  this  kind  are,  however,  de 
dency  of  the  wood  to  rot,  and  thns 
through  ttiem  with  decaying  vegetii! 
been  made  of  glass,  of  pottery,  and  of 
useful,  when  made  of  these  materials, 
their  want  of  strength,  or  tlieir  failure 
all  the  necessities  for  a  cheap,  dural 
be  readily  produced  in  sufficient  quan 
them,  has  led  to  their  gradual  abando: 
iron  pipes. 

The  chief  establishment  for  the  ma 
country  is  the  National  Foundry  a 
Uttsburg,  Pennsylvania.  In  these  i 
over  six  acres,  pipes  of  all  sizes,  from  t 
ter,  are  produced ;  and  the  capacity  ' 
can  work  up  two  hundred  tons  of  i 
sumption  amounting  to  one  hundret 
can  be  increased,  when  necessary,  to 
tion. 

The  pipes  are  cast  vertically  in  moi 
is  obtiiined  by  casting  them  about  a 
barrel."  This  tube,  of  the  desired  l( 
straw  rope,  which  is  then  covered  b 
chiefly  of  loanL  When  this  has  dried 
a  composition  intended  to  prevent  th< 
to  it,  and  It  is  then  placed  upright  i 
the  proper  length.  An  iron  pattern 
the  pipe  to  be  made,  is  then  put  in  1 
between  the  pattern  and  the  flask  i 
tern  being  then  removed,  the  interic 
washed  with  the  same  mixture  used  ft 
the  whole  thing  allowed  to  dry  thoro 
nace  is  distributed  through  the  cast 
thorough  drjnng  of  the  moulds,  W 
molten  iron  is  poured  into  them,  an 
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opened  and  the  pipes  are  lifted  out  by  cranes,  and  placed  on  the 
cooling  ground,  until  they  become  ready  for  handling. 

An  idea  of  the  extent  of  the  business  done  by  the  National  Pipe 
Company  may  be  given  by  a  statement  of  the  amount  of  straw  used 
in  making  the  ropes  to  bind  about  the  core  barrels.  The  straw 
used  for  this  purpose  is  rye  straw,  and  the  amount  yearly  consumed 
amounts,  in  value,  to  about  two  thousand  doUare.  The  ropes  are 
twisted  by  machinery,  by  which  a  great  saving  of  labor  is  effected. 
One  of  these  machines,  operated  by  a  boy,  will  make  as  much  rope 
as  fifty  men  could  twist  by  hand,  and  leaves  it  coiled  upon  a  roller 
ready  for  use.  Three  machines  supply  all  the  rope  required  for  the 
large  consumption  of  the  National  Pipe  Works. 

The  preparation  of  the  sand  for  the  moulds  is  an  operation  re- 
quiring considerable  care.  The  sand  has  to  be  sift^  and  kneaded 
as  carefully  as  a  housewife  prepares  her  flour  for  her  bread.  The 
casting-pits  are  deep  enough  to  cast  the  pipes  in  lengths  of  twelve 
feet,  and  there  are  three  of  these  in  this  establishment  devoted  to 
casting  small  pipe.  These  pits  contain  about  sixty  flasks  each,  and 
produce  from  six  to  twelve  tons  daily,  according  to  the  size  of  the 
pipe  made  in  them.  Each  pit  is  provided  with  a  crane  for  removing 
the  pipe  when  made. 

The  National  Foundi-y  is  amply  provided  with  all  the  mechani- 
cal appliances  necessary  for  the  prompt  transaction  of  its  work. 
Among  these  the  cranes,  which  are  numerous,  are  perhaps  as  strik- 
ing as  any  other  portion  of  the  machinery.  Some  of  these  cranes 
are  operated  by  steam,  and  several  of  them  have  a  capacity  for  lift> 
ing  seventy-five  tons,  and  with  eaae  and  rapidity  will  lift  burdens 
which  would  require  the  combined  muscular  strength  of  a  regiment 
of  men  to  move.  With  these  aids  the  pipes  six  feet  in  diameter 
are  handled  with  as  much  ease  and  certainty  by  the  workmen  as  a 
boy  would  handle  a  pea-shooter. 

After  the  pipes  have  cooled,  and  are  removed  from  the  pit,  their 
interior  surface  has  to  be  cleaned  from  the  sand  which  adheres  to  it. 
To  undergo  this  operation  they  are  carried  to  the  Preparing  House, 
where,  with  scrapers  made  to  fit,  the  sand  is  by  a  few  dexterous 
movements  scraped  away,  coming  out  in  scales  and  segments  of 
circles. 

The  pipes  are  then  tested  by  an  hydraulic  force-pump,  to  see 
whether  they  are  free  from  imperfections,  and  able  to  stand  the 
severe  pressure  to  which  their  use  may  subject  them.  According  to 
their  size,  and  the  purposes  to  which  they  are  to  be  applied,  they 
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are  Bubjected  in  this  test  to  a  preasare  ri 
pounds  to  the  square  inch.  The  pipes  ; 
immerBed  in  a  compoutiou  of  which 
They  are  heated  to  about  three  himdi 
lie  in  the  mixture  for  some  lime.  Th 
better  able  to  reust  the  action  of  anun 
three  times  as  long  as  it  would,  had  : 
The  pipes,  when  thus  "  tarred,"  have  a 
removed  from  the  vat. 

BoBide  these  appliances  in  their  r^a 
the  National  Pipe  Works  has  a  regular 
lathes,  pinners,  and  the  other  necessary 
the  machine-work,  the  blackemithing, 
quired  by  the  establishment.  The  pov 
plicated  and  extensive  operations  of  t 
several  engines,  and  the  hands  employe 
the  business  reaches  a  total  of  over  fivt 

The  suceessfhl  establishment  of  this 
is  due  to  the  persistent  energy  and  i 
proprietor,  Mr.  William  Smith,  who,  stt 
titious  aids,  has  by  his  own  industry 
business  to  its  present  gigantic  proport: 
instances  wliich  this  country  affords  of 
dom  of  our  social  and  politicil  relat 
enterprise,  this  case  of  Mr.  William  Sm 
any.  Commendng  his  industrial  caree: 
der,  he  began  as  a  young  man  by  obtaii 
of  sixty  cents  a  day,  as  a  helper.  Fror 
to  become  an  assistant,  nith  a  slight  ii 
frugnl,  as  well  as  industrious  and  ambit 
to  lay  aside  a  little  even  of  the  small  am 
then  guining,  and  in  the  fall  of  1848  hia 
intelligent  devotion  to  business,  propos 
partnership,  which  was  done,  and  the 
career,  under  the  title  of  John  and  Wi 
business.  Their  establishment  was  kno> 
and  was  devoted  exclusively  to  the  pre 
WBgon-boxes  and  smoothing-irons.  It  i 
Pittshin^  and  the  original  sign  of  th 
h.ive  been  seen,  renmniDg  in  its  poB 
iiuilding. 
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After  continaing  the  business  for  two  years,  the  balance-sheet 
from  the  books  showed  that  the  firm  had  lost  fifty  dollars  by  their 
operations.  Mr.  John  Smith  then  retired  from  the  firm,  and  Mr. 
William  Smith,  with  his  confidence  and  determination  unabated  by 
this  apparently  undeniable  evidence  of  the  impossibility  of  success, 
continued  the  business,  having  taken  as  partners  Mr.  John  Wright 
and  Mr.  John  Van  Winkle,  and  changed  the  name  of  the  firm  to 
Smith,  Wright,  and  Company. 

The  existence  of  this  firm  was  even  shorter  than  that  which  it 
replaced ;  though  its  business  operations  were  quite  successful,  yet 
the  financial  condition  of  the  country,  the  scarcity  and  deamess  of 
money,  and  other  causes,  caused  its  dissolution  in  1846,  after  it  had 
continued  in  existence  but  little  over  a  year.  Notwithstanding  the 
^parently  unsuccessfiil  termination  of  this  new  experiment,  caused 
by  circumstances  so  general  in  their  character  as  to  be  beyond  his 
power  to  control  them,  Mr.  William  Smith  still  felt  confident  of  his 
ability  to  eventually  succeed,  and  was  the  more  strengthened  in  his 
determination  to  do  so  by  the  increase  of  the  business  which  had 
been  made  during  even  this  short  period,  while  the  conditions  were 
so  unpropitious. 

In  this  next  change,  Messrs.  Wright  and  Van  Winkle  retired 

from  the  firm,  their  interests  being  purchased  by  Mr.  Jacob  Painter 

and  Joseph  Jenks.    With  the  foresight  which  has  characterized  the 

whole  course  of  Mr.  Smith's  business  career,  he  determined  to 

attempt  to  supply  the  cotton-manu&cturers  of  Pittsburg  with  the 

castings  and  the  machinery  which  they  then  relied  upon  New 

England  to  supply.     The  business  of  cotton-spinning  had  then 

entered  upon  the  course  of  development  in  this  country  which  has 

resulted  in  its  attaining  its  present  importance,  and  the  industrial 

enterprise  of  Pittsburg  had  begun  to  turn  its  attentidn  to  this  new 

branch  of  employment.    Up  to  this  time,  however,  all  the  supplies 

of  machinery,  as  well  as  the  castings  needed  for  repairs,  had  been 

obtained  from  New  England;  and  there  was  a  prejudice  in  the 

minds  of  those  engaged  in  the  business  in  Pittsburg,  that  they 

could  not  obtain  at  home  the  material  they  required  as  well  as  they 

could  abroad.     Ejiowing,  however,  that  they  were  mistaken,  Mr. 

Smith  tried  to  convince  them  that  they  were,  but  had  hard  work 

to  do  so.    Having  finally  persuaded  some  of  them  to  allow  him  to 

try  and  produce  for  them  some  of  the  castings  they  needed  for 

repairs,  his  success  soon  convinced  them  that  tfaey  had  at  hand  a 

man  who  could  supply  their  needs  as  well,  and  at  cheaper  rates 

70 
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tiian  they  conid  obuin  their  castiDgB 
firnDdBtibn  was  laid  of  the  busiDeaa,  Ki 
thfl  firm  of  Jenkfl,  Fainter,  uid  Oompuij 
ont  the  West  for  iu  ikill  and  reliabQ 
Bjnn&mg  maohuieiy. 

While  Hr.  Smith  was  coanected  ir 
tended  thdr  bomneM  ao  that  they  were 
maciunery  for  varioiu  manafactaring 
parte  of  the  eonntry.  Upon  one  ooeai 
•uperintend  tlie  erection  of  a  large  ooti 
Bee,  and  stock  it  with  maehinery  of  l 
ability  of  organization  vluoh  he  displa 
&vorBb1y  that  th^  offered  him  a  large 
oversee  it;  and,  as  a  liortiier  indnoeme 
with  an  ample  supply  of  slares.  His  i 
acter  made,  however,  the  holding  of  sis 
he  politely  bat  firmly  refused  the  offer. 

In  1854  Hr.  Smith,  having  dissolved 
ners,  determined  to  establish  another 
ground  which  is  now  occupied  by  the 
Works.  His  jndidoDS  business  foreaigl 
tion  of  this  site ;  hie  Mends,  to  who 
advised  him  strongly  against  it,  telUn; 
too  &r  ont  of  the  town,  and  that  it  wa 
would  consequently  prove  a  ^Inre. 

With  a  confidence,  however,  in  hi 
experience  had  naturally  created,  and ' 
Mr.  Smith  persisted  in  carrying  out  I 
any  cause  to  rc^et  his  so  doing.  The 
his  foundry  measured  forty  feet  by  se 
he  melted  his  first  run.  That  day, 
proudest  one  of  his  life :  he  was  in  but 

At  first  he  had  only  two  aasistimts, 
once  a  week.  Devoted  to  his  buanee 
moulder,  business  manager,  bookkeept 
tion  which  required  filling.  This  int 
its  reward,  and  soon  the  business  had 
necessnTy  to  melt  twice  a  week.  £0 
dared  to  look  forward  hopefiilly  to  tfa< 
of  the  business  should  be  sooh  as  to 
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In  1855  the  business  had  so  increased  that  he  was  fbrced  to  take 
a  partner,  to  relieve  him  of  a  part  of  the  yarious  duties  he  had 
hitherto  performed,  and  the  style  of  the  firm  was  changed  to  Smith 
and  Company.  Thin  partner,  Mr.  Dixon  Brown,  having  died  in 
1858,  Messrs.  David  E.  and  James  Park,  Jr.,  purchased  his  interest, 
and  the  firm's  name  was  again  changed  to  Smith,  Park,  and  Com- 
pany. 

In  1865,  however,  with  other  changes,  Mr.  Smith  purchased  the 
interests  of  these  gentlemen  in  the  firm,  and  has  since  conducted 
the  business  in  his  own  name,  and  confined  his  operations  to  one 
special  branch,  instead  of  doing  a  general  foundry  business.  Re- 
christening  his  works  as  the  National  Foundry  and  Pipe  Works,  he 
entered  then  upon  the  career  which  ha«  made  hii  establishment  the 
largest  in  its  specialty  in  the  world. 

With  the  wise  foresight  which  he  has  always  diown,  Mr.  Smith 
has  also  become  interested  in  a  company  owning  and  operating  coal 
and  iron  mines  at  Ursina  Station,  on  the  Baltimore  and  Ohio  Rail- 
road. The  lands  of  this  company  consist  of  6^0  acres,  oontaimng 
almost  inexhaustible  supplies  of  coal,  and  also  in  the  Isabella  Fur- 
nace Company,  which  has  now  in  operation  two  of  the  largest  blast 
fiimaces  for  the  manufiMitnre  of  crude  iron  in  the  country.  Beside 
these  he  is  also  interested  in  the  Cascade  Iron  Company  of  Lake 
Superior,  whose  lands  comprise  8,025  acres  of  ore  sand,  and  2,000 
acres  of  woodland,  and  upon  which  there  is  already  a  fiimace.  in 
operation.  By  these  means,  being  able  to  control  the  production 
of  the  raw  material  needed  for  the  specialty  to  which  the  National 
Foundry  and  Pipe  Works  are  devoted,  Mr.  Smith  looks  forward  to 
a  still  greater  increase  of  the  present  enormous  business  whidi  is 
there  carried  o^. 

As,  too,  he  controls,  by  several  patents  of  his  own  inventtons,  and 
by  others  which  he  has  obtained  by  purchase,  the  best  improved 
methods  for  the  making  of  pipes,  there  is  little  or  no  question 
that  the  fhture  of  his  business  career  will  be  marked  by  the  same 
increasing  growth  and  improved  organization  which  have  in  the 
past  made  it  distinguished  among  even  the  moft  remackaUe  busi- 
ness successes  of  the  United  States. 


TKAS. —  POXT 


Thb  hiator;  of  newspapers  really  b* 
letters  circulated  Irom  hand  to  hand  a 
in  tfae  fifteeuth  and  sixteenth  centurif 
issued  in  England,  at  intervals,  wheni 
be  communicated,  as  early  as  the  reigr 
tion  of  the  art  of  printing  was  applied 
work,  especially  to  the  production  in 
costly  mannsoript  copies  of  the  classi 
the  adaptation  of  the  art  to  the  disM 
apparent,  though  the  progress  of  this 
ering  its  importance,  was,  for  two  cenl 
slow. 

The  first  printed  journal  in  Englai 
week,  was  issued  in  1622.  Reports 
Parliament  were  issned  in  1640.  Nei 
pers,  called  the  "  Newea,"  one  of  wM 
for  advertising  in  1648.  Then  foDowe 
The  fiial  slncft^  cnrnsKicul  paper  ap 
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the  first  literary  paper  was  published  in  1680 ;  a  sporting  paper 
was  issued  in  1683  ;  and  a  medical  journal  in  1686. 

The  first  daily  paper  appeared  in  London  in  1702,  and  in  the 
course  of  fifty  years  from  that  time,  there  were  a  large  number  of 
monthly,  weekly,  and  daily  journals.  In  the  last  half  of  the  eigh- 
teenth century,  political  journalism  assumed  an  importance  in  Lon- 
don, when  John  Wilkes  edited  the  North  Briton.  Edmund  Burke 
contributoi  to  the  Englishman,  and  the  Public  Advertiser  printed 
the  famous  Junius  letters.  Later  still  came  the  Chronicle,  Post, 
Herald,  and  Advertiser  —  all  daily  morning  journals,  some  of  them 
employing  the  pens  of  prominent  statesmen,  while  for  a  long  time 
the  Post  numbered  among  its  conti*ibutors  such  men  as  Words- 
worth, Coleridge,  Lamb,  and  Southey.  The  daily  Universal  Regis- 
ter, started  in  1785,  became,  in  1788,  the  Times,  the  leading  jour- 
nal of  the  world  to-day.  The  Times  was  the  first  to  apply  steam 
power  (in  1814)  to  its  press.  (See  Printing  and  the  Printing 
Press.)  The  progress  of  the  daily  press  in  England  was  now 
rapid,  and  new  journals  constantly  appeared.  Before  1840,  such 
men  as  Hazlitt,  Leigh  Hunt,  Laman  Blanchard,  Dickens,  Thack- 
eray, Douglas  Jerrold,  Robert  Owen,  and  other  eminent  writers,  had 
made  their  mark  as  journalists.  The  Illustrated  London  News  was 
established  in  1842,  and  has  attained  an  extensive  circulation. 
The  abolition  of  the  stamp  duty,  in  1855,  gave  an  immense  impulse 
to  the  newspapers  of  Great  Britain,  enabling  them  to  reduce  their 
price  and  increase  their  circulation.  Besides  the  literary,  illus- 
trated, and  humorous  papers  now  published,  every  shade  of  poli- 
tics, nearly  every  proposed  social  reform,  and  almost  every 
profession  and  trade,  has  its  representative  organ  in  the  British 
press. 

The  limits  of  this  article  will  not  permit  even  a  brief  review  of 
tlie  rise  and  progress  of  the  newspaper  press  on  the  continent. 
The  history  and  growth  of  journalism  in  the  United  States  is  more 
interesting  and  more  important,  because  in  this  country  jour- 
nalism has  been  at  no  time  since  the  Revolution  seiiously  re- 
stricted by  censorship,  or  hampered  by  stamp  acts.  Americans 
are  a  news-seeking  and  news-buying  people ;  no  nation  so  freely 
uses  the  telegraphs,  or  pays  more  for  gathering  intelligence ;  and 
no  country,  in  proportion  to  its  population,  prints  and  circulates  so 
many  newspapers.  The  general  difiusion  of  intelligence  and  edu- 
cation in  the  United  States  is  scarcely  more  due  to  the  excellent 
and  universal  cuinmou  school  system  than  to  the  numerous  and 
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cheap  weekly  and  daily  publicatione  v 
ner  of  tlie  country. 

Newspapers  began  in  the  colonies  m 
in  Boston,  uf  the  first  and  only  numb 
once  suppressed  by  the  authorities.  I 
of  the  London  Gazette,  containing:  imj 
in  New  York.  The  Boston  News  L> 
from  1704  to  11T6.  The  Gazette,  iu  E 
Philadelphia,  ffJlowcd  in  1719.  Jamc 
England  Courant,  in  Boston,  iu  1721, 
account  of  aomo  difficulties  with  the  i 
tndeuturea  of  his  young  brother,  Benj 
years  cAd,  in  order  to  make  liim  the 
paper.  The  first  newsp^wr  in  Nev 
1725.  Two  yeai's  afterwards,  the  Ut 
at  Annapolis;  following  tliis  was  the 
Charleston,  in  1781 ;  tli«  Virginia  G 
1736 ;  the  North  Carolina  Gazette,  at 
cnt  Gazette,  at  New  Haven,  in  1755  ;  t 
at  Portsmouth,  in  1756 ;  and  the  Conn 
in  17W.  The  Pennsylvania  Packet,  o 
lished  as  a  weekly  in  1771,  became  i 
country  in  1784,  The  year  followinj 
peared  in  New  York.  Tho  still  presei 
earlier  American  journals  are  cnriositie 
the  antiquity  of  the  "  news  "  when  [ 
editorial  expression  of  opinion.  Thcj 
of  American  journalism  as  it  is  at  pre 
newspapers  are  now,  an  almost  comj 
doings  from  day  to  day. 

With  the  rapid  growth  of  newspape 
in  the  present  century,  it  would  req 
names  merely  of  the  journals  wliich 
their  brief  existence,  and  have  died. 
New  York  are  the  Commercial  Adver 
the  Evening  Post,  established  in  1801. 
was  founded  in  1827 ;  the  Sun  1838 
Tribune  in  1841 ;  the  Times  m  18&C 
These  are  among  the  most  successftil  ■ 
published  iu  this  countiy,  or  in  the  wo 
New  York  —  not  only  the  Sunday  iai 


daily  journals,  but  papers  published  only  on  that  day  —  print  very 
}ai::ge  editions,  and  some  of  the  New  York  weeklies,  like  Harper's, 
the  Ledger,  Frank  Leslie's  Illustrated  NewsjpAper,  and  others,  have 
attained  an  enormous  circulation^  far  greater  than  that  of  similar 
publications  abroad.  The  names  and  promiDence  of  certain  editors, 
such  as  Bonner,  of  the  Ledger,  Bennett,  of  the  Herald,  Bryant,  of 
the  Evening  Post,  Raymond  (when  he  was  living),  of  the  Times, 
and  Greeley,  of  the  Tribune,  have  given  their  journals  a  reputation 
and  a  corresponding  circulation.  The  American  press  is  cordially 
appreciated,  too,  as  a  medium  for  advertising,  and  in  no  other  coun- 
try are  the  people  more  ready  to  make  their  wants  and  business 
known  through  the  columns  of  the  press. 

The  most  active  competitioQ  in  news-gathering  and  printing  has 
made  the  United  States  daily  press  what  it  is  now.  Enterprise  in 
this  direction  began  with  the  Journal  of  Commerce,  in  1828.  There 
were  then  no  ocean  steamers  or  electric  telegraphs ;  but  there  were 
fast  packets  between  Europe  and  America,  and  the  Journal  of  Com- 
merce set  afloat  a  swifirsaiHng  schooner  which  intercepted  in-bound 
ships  off  Sandy  Hook,  procured  the  news  and  foreign  papers,  from 
which  an  editor  on  board  the  schooner  made  up  hia  "copy  ''  in 
readiness  for  the  printer  the  moment  he  landed.  This  was  the 
beginning  of  the  afterwards  common  "  Extra,''  giving  the  news 
while  it  was  "  news,"  and  in  advance  of  slower  rivals.  Soon  after, 
the  same  paper  built  another  fast  news  boat,  and  the  remaining 
city  papers,  in  self-defence,  associated  in  running  a  news  boat  for 
themselves  and  the  lively  competition  to  get  and  print  the  news 
first  was  greatly  to  the  benefit  of  the  public,  as  well  as  of  the  suc- 
cessful journals.  "  Pony  expresses,"  as  they  were  called  —  mean- 
ing relays  of  horses  with  bold  riders,  to  bring  election  returns  from 
all  parts  of  the  state,  or  adjoining  states  —  next  followed.  Before 
the  days  of  railroads  there  were  pony  expresses  between  New 
York  and  Washington,  and  between  other  important  points,  whose 
runnings  kept  pace  with  the  running  of  the  printing  press.  News 
at  any  price  must  be  obtained,  and  the  rivalry  of  the  journals  kept 
the  public  well  supplied  with  ike  latest  news  and  good  papers  at 
reasonable  prices. 

The  increasing  size  and  circulation  of  the  journals  demanded  and 
made  room  for  special  depaitments,  such  as  money  and  commercial 
articles,  market  reports,  ship  news  columns,  law  and  police  reports, 
a  greater  attention  to  local  affairs  and  city  items,  and  verbatim 
reports  of  important  speeches  and  proceedings  in  public  meetings. 
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Tbe  ^neral  application  of  eteam  power 
in  printing  preaeea  of  American  inventit 
importance  and  circulation  of  newspa 
newspaper  in  the  country,  which  begi 
presB,  has  pro^reBfled  by  rapid  steps  fro 
six,  eight,  and  ten  cylinder  presfi,  as 
manded.  The  eetablishmeut  of  Bteamal 
ways,  and  above  all,  the  invention  of  tti 
tJie  successful  connection  of  continent 
cables,  have  enabled  the  journals  of  eve 
to  spread  before  their  readers,  every  ir 
portant  news,  the  day's  history,  in  fact, 
progress  in  journalism  has  not  been  coi 
the  Atlantic  board,  but  it  has  extendei 
till  every  locality,  east,  north,  west,  am 
tive  Journals,  which  display  all  the  abili^ 
teristic  of  the  American  press. 

Before  the  laying  of  the  first  Atlant 
of  a  telegraph  lino  to  Farther  Point,  w 
Bleamers  was  taken  off  and  transmitted, 
mnnication  with  Europe,  and  led  to  the 
News  Association,"  which,  by  the  joi 
throughout  the  Union,  became  the  "  Af 
tciprise  necessitated  the  location,  at  evei 
ncwB-gatherera,  who  collected  and  toll 
portant ;  the  associated  jouruals  using 
its  proportion  of  the  cost  of  collection 
association,  several  of  the  papers,  partii 
a  riv^  association  in  1863,  the  result 
He,  in  increasing,  and,  to  some  extent, 
civil  war,  from  1861  to  1865,  developi 
American  newspaper  enterprise.  No 
use  of  the  telegraph,  sending  of  specif 
point,  and  the  employment  of  messengi 
details  Irom  every  comer  of  the  seat  of 
"  0x11*08  "  were  issued,  sometimes  three 
tlie  sale  of  papers  was  enormous.  Pi 
extraordinary  interest  —  for  instance,  i 
12,  Ifill  — will  double  the  ordinary  da 
journals. 

A  most  noticeable  feature  in  the  pro 
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United  States  is  the  employment  of  men  of  the  highest  culture  as 
editors,  writers,  and  correspondents.  Journalism  is  now  a  recog- 
nized profession,  which  includes  many  of  the  most  cultivated  men 
in  the  country.  The  larger  journals  employ  full  staffs  of  editorial 
writers,  reporters,  heads  of  special  departments,  and  special  cor- 
respondents ;  and  have  agencies,  which  are  branch  offices,  at  Wash- 
ington, London,  Paris,  and  other  leading  localities.  American  jour- 
nals pay  more  money  by  far  for  news  from  aU  quarters,  than  do 
the  newspapers  of  Great  Britain  or  the  Continent.  With  the  vast 
improvements  in  printing  presses,  American  ingenuity  has  been 
active  in  inventing  newspaper  folding  and  directing  machines, 
which  greatly  &cilitate  the  speedy  transmission  of  papers  by  mail. 
In  spite  of  the  boasted  superority  of  the  London  Times,  the  lead- 
ing journals  of  New  York  and  of  some  other  American  cities  are 
unsurpassed  as  able  and  enterprising  netogpapers  by  any  journals 
in  the  world. 

The  entire  number  of  newspapers  and  periodicals  now  (18T1) 
published  in  the  United  States  and  Territories  is  six  thousand  and 
fifty-six,  of  which  five  hundred  and  ninety-four  are  daily,  four  thou- 
sand three  hundred  and  eighty  are  weekly,  tri-weekly,  semi-weekly, 
bi-weekly,  bi-monthly,  and  quarterly.  The  influx  o£  foreigners  has 
necessitated  the  publication  of  a  large  number  of  papers  in  foreign 
languages.  The  German  papers  number  three  hundred  and  forty^ 
one ;  French,  in  New  York  and  New  Orleans,  seven  or  eight ; 
Spanish,  seven ;  Scandinavian,  in  the  west  and  north-west,  eigh- 
teen ;  Dutch,  six ;  Welsh,  three ;  Bohemian,  two ;  Portuguese, 
one ;  and  the  Cherokee  Indians  have  a  newspaper  in  their  own 
language. 

Eleven  papers  print  editions  of  more  than  one  hundred  thousand 
copies.  Five  hundred  and  forty-eight  papers  print  editions  of  more 
than  five  thousand  copies.  New  York  has  the  largest  number  of 
publications,  to  wit,  eight  hundred  and  ninety-four,  of  which  New 
York  city  has  three  hundred  and  serenty-one. 

Of  daily  papers,  New  York  has  eighty-nine ;  Pennsylvania,  six- 
ty-one ;  Illinois,  thirty-eight ;  Galifomia,  thirty-four ;  Ohio,  twenty- 
five  ;  Massachusetts,  Missouri,  and  New  Jersey,  each  twenty-one ; 
Indiana  and  Iowa,  each  twenty ;  Connecticut,  seventeen ;  Virginia 
and  Wisconsin,  each  sixteen ;  Tennessee,  twelve ;  Texas,  eleven ; 
and  other  states  from  one  to  ten  daily  papers  each.  The  total  an- 
nual circulation  of  all  the  papers  and  periodicals  in  the  United 
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States  and  Territoriee  le  estimated 
1,436,551,6191 

The  American  Newspaper  Directoi; 
&  Co.,  of  New  York,  estjmfttes  that  f 
1811,  more  thaa  ooe  thousand  new  ni 
the  United  States,  and  that  (he  numb 
the  beginning  of  1S11  averages  four 
are  about  one  fourth  as  large  as  the  i 
is  believed  that  within  six  years  the 
country  has  doubled. 

About  one  thousand  papers,  print: 
buy,  at  New  York  and  at  Chicago,  pa| 
and  miscellaneous  matter  on  one  sid 
news,  advertisements,  and  editorials, 
long  prevailed  in  Qreat  Britain,  and 
country.  The  economy  in  composil 
eiderable  saving  to  country  papers. 

Of  papers  devoted  to  specialties, 
lead,  and  number  two  hundred  and  e 
cultural,  uid  stock-raising  journals  t 
many  of  them  profusely  and  expensi 
nals  number  seventy-two;  insuranc< 
sented  in  nineteen  publications ;  of  < 
al  journals  there  are  eighty-fbur ; 
law,  music,  odd  fellow^ip,  mechani' 
ters,  etc.,  etc.,  have  their  special  orf 
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Thb  utility  of  fire  is  bo  grett  to  mankind,  and  it  is  snch  an  appar> 
ently  inexplicable  phenomeaon,  tJiat  there  is  no  wonder  tradition  ac- 
counted for  its  pogaession  by  the  Btory  that  it  was  furniBhed  directly 
to  man  by  divine  agency.  The  mythological  fable  that  Prometheus 
was  punished  by  the  angry  gods  for  having  stolen  fire  from  heaven, 
and,  by  imparting  to  men  a  knowledge  of  its  use,  enabled  them  to 
contend  with  the  gods  in  power  and  knowledge,  expresses,  as  was 
the  spirit  of  those  times,  in  a  dramatic  story,  the  importance  to 
mankind  of  a  knowledge  of  the  uses  of  fire,  and  also  the  super- 
BtitiouB  fears  of  the  powers  of  nature,  which  are  so  characteristic 
of  an  age  of  scientific  ignorance.  To  the  ancients  the  fact  of 
burning  was  so  mysterious  and  inexplicable  that  a  flame  was  made 
an  expression  of  their  religiona  worship,  and  used  as  a  symbol  of 
their  adoration  of  their  divinities ;  nor  has  this  custom  yet  en- 
tirely disappeared  irom  the  world.  To  the  modem  chemist,  how- 
ever, burning  is  simply  a  process  of  rapid  oxidation,  and  a  flame 
is  merely  one  of  the  indications  of  the  chemical  affinity  of  two 
substances,  differing  in  intensity  only  from  the  rusting  of  a  nail, 
but  no  more  than  this  ordinary  process  ^mbolical  of  any  special 
sentiment  of  worship. 

It  would  be  interesting,  as  a  matter  of  mere  curiosity,  to  know 
exactly  how  the  first  man  who  made  use  of  fire,  for  any  purpose, 
obtained  it.  Moat  probably  it  waa  supplied  to  him  by  some  cjtae 
of  spontaneous  combuatioa,  or  from  aoote  tree  set  on  fire  by  light- 
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ning.  Of  course,  however,  this  mni 
it  is  evident  that  it  was  a  loog  time  i 
before  simple  and  efficient  means  we 
at  will.  This  appears  from  the  ca 
when  once  obtained.  The  Hebrews, 
carried  it  carefully  with  them  from 
American  Indians  were  in  ^e  habit 
tiers  of  this  country  taught  them  tl 
Various  methods  for  obtaining  flro  « 
tury  of  human  society,  and  wi^i  the 
by  the  experience  .of  euccessive  g' 
constantly  increaaed  in  simplicity  an 
reached  that  of  the  modem  match,  n 
plication  to  the  arts  of  the  knowledj 
liarly  a  modern  science. 

Before  the  idea  of  using  cfacmici 
came  to  be  pcactically  applied,  tt 
flint  and  steel.  By  striking  these 
elicited,  which,  being  caught  upon  a 
into  a  flame.  Despite  the  inconvt 
upon  the  use  of  this  appliance  foi 
long  time  the  best  in  use. 

About  the  middle  of  tlicscrentef 
that  phosphorus,  by  friction,  would  i 
had  been  dipped  in  sulphur.  Pliosp 
iuto  general  use,  as  a  means  of  obt: 
hundred  and  fifty  years  after  this  d' 
several  modes  of  using  it  for  t 
Those  of  us  who  arc  not  too  yoi 
matches  of  fifty  years  ago.  They 
the  end  of  which  had  been  dipped  ir 
and  a  vial  containing  oxide  of  phos 
burning  a  bit  of  phosphorus  in  the 
fatlicrs  prided  themselves  upon  thi 
methods  of  obtaining  firo  at  will. 
howe\-er,  been  made  in  using  chemic: 
the  place  of  depending  upon  friction 
genuity  naturully  turned  its  attention 
the  first  groat  improvement  consisted 
ash  with  the  sulphur  upon  the  end 
dipped  in  sulphuric  acid  the  match  w 
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an  advance,  yet,  compared  with  oar  present  matches,  this  method 
was  very  clumsy.  It  reqaired  that  the  person  nsing  the  match 
ahould  also  be  provided  with  a  vial  of  snlphnric  acid. 

In  1829,  however,  an  English  chemist  discovered  by  experiment 
that  chlorate  of  potash  would  ignite  by  fHction ;  and  with  this  dis- 
covery the  era  of  our  present  matches  was  inaugurated.  Im* 
provements  in  their  preparation  were  made  by  Professor  Faraday, 
whose  contributions  to  the  scientific  knowledge  of  the  world  are 
80  well  known,  and  at  his  suggestion  nitre  or  saltpetre  was  used 
in  the  place  of  chlorate  of  potash,  in  order  to  avoid  the  explosion 
made  by  the  ignition  of  this  latter  substance ;  while,  by  a  mixture 
of  stearine  with  the  sulphur,  the  objectionable  iumes  of  this  sub- 
stance were  lessened.  In  the  United  States  the  first  patent  for  the 
invention  of  fHction  matches  was  granted  to  Aloneo  D.  Phillips, 
of  Springfield,  Mass.,  October  24,  1836.  The  diemical  mixture 
used  by  him  consisted  of  gltie,  f^sphorus,  chalk,  and  sulphur. 
Since  that  time  the  manufhotut<e  of  matches  has  greatly  increased, 
and  various  other  patents  for  improved  methods  of  manufacture 
have  been  granted  to  various  claimants,  and  the  match  business 
has  become  a  very  important  one.  The  extent  of  the  business  is 
shown  by  the  fact  that  the  government  derives  fiK)m  the  tax  upon 
matches  a  yearly  sum  of  two  millions  of  dollars. 

The  manufacture  of  matches  as  a  special  industry  may  be  said 
to  have  fairly  begun  in  the  United  States  in  18S6,  although  at  that 
time  there  were  very  few  factories  in  operation,  and  these  few 
very  small  ones. 

The  proportions  attained  by  the  match  business,  in  the  sh<Mrt 
time  which  it  has  been  in  existence,  have  become  possible  only  by 
the  introduction  of  machinery  to  the  manufacture.  At  first  all 
matches  were  made  by  hand,  the  splints  being  whittled  out.  At 
present,  however,  all  the  operations  which  can  be  are  done  by 
machines.  An  account  of  the  methods  used  in  the  establishments 
of  the  Swift  &  Courtney  &  Beecher  Company  will  beet  serve  to 
give  an  idea  of  the  present  condition  of  the  manufactures  in  this 
country.  This  company  has  three  manufactories,  one  in  Wilming- 
ton, Del.,  another  in- Westville,  Conn.,  azid  a  third  in  Chicago,  111. 
We  give  representations  of  the  first  two.  The  pi^ent  company 
was  formed  in  May,  1870,  by  the  union  of  the  firm  of  A.  Beeoher 
&  Sons,  which  was  established  in  1:850,  at  Westville,  Oonn.^  and 
that  of  Swift  &  Courtney,  which*  was  established  in  IBH,  Jtft 
Wilmington,  Del. 
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The  Wilmington  braoch  wu  fban 
with  Mr.  Courtney  as  foreman  and  p 
aej  having'  from  hie  boyhood  been  e 
when  the  hand  process  was  the  only 

The  baeinesa  was  commenced  in  a 
sixteen  hundred  and  fifty  square  t» 
direction  of  the  original  founder  thi 
great  advance ;  and  in  July,  1861,  h( 
new  firm,  composed  of  William  H. 
who,  under  the  title  of  Swift  &  Cou 
until  the  present  company  was  incorpt 
their  management  the  business  was 
additions  to  the  premises  as  were  ne< 
wants  of  the  buainesa  were  made  fr 
now  occupy  an  entire  block,  with  bi 
eight  thousand  Bqnare  feet  of  floor  ro 
neers  in  the  business  of  making  mat 
country ;  they  originated  the  name  ' 
it  for  their  matches,  the  merits  of  wl 
general  consumption.  They  have  coi 
standard  in  the  qaality  of  the  goods  1i 
despite  the  imitations  of  their  special 
by  others,  the  demand  for  the  parlor  i 
come  general,  not  only  throughout  thi 
America  and  other  countries.  WitI 
this  company  the  manufacture  of  pari 
they  svnfine  their  attention  excluBivi 
but  at  the  Westville  and  Chicago 
matches,  thoy  also  make  sulphur  mat 

The  Westville  branoh  of  the  com 
firm  of  A.  Beecher  &.  Sons,  in  1850 
prising  this  firm  were  the  inventoi 
match-making,  and  the  extent  and  in 
ness  at  the  present  day  in  tjiis  coont 
chanical  skill  and  ingenuity.  It  won 
der  the  old  system  of  hand  labor,  to 
they  have  made  attainable  by  the  ap| 
of  the  branches  of  the  company's  bnsi 
&cturo  of  these  machines,  which  are  i 
in  the  United  States  and  in  Canada,  a 
patent,  are  manufactured  only  here. 
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the  stick-cutting  machine,  which  prepares  the  splints  either  round . 
or  square ;  the  setting  machine,  by  which  the  splints  are  arranged 
ill  bundles,  each  one  being  kept  distinct  from  all  the  others,  so 
that,  in  the  process  of  dipping  the  splints,  each  of  them  shall  re- 
ceive its  share  of  the  mixture  without  interfering  with  its  neigh« 
bor ;  the  roUing-offand  cross-cutting  machine,  by  which  the  bundles 
cf  splints,  after  they  are  dipped,  are  unrolled  and  cut  into  halves ; 
drippi])^  apparatus,  composition  mixers,  and  machines  for  scoring 
a::  J  cutting  paper  for  boxes. 

This  firm  also  built  up  their  business  from  a  small  beginning, 
a:i'l  have  increased  the  capacity  of  their  buildings,  until  they  now 
have  an  area  of  floor  room  of  about  thirty-three  thousand  square 
icct. 

At  Westville  the  splints  are  made  and  shipped  to  the  other  fac- 
tories, to  be  worked  up  into  matches.  The  lumber  used  is  selected 
piiie,  which  comes  chiefly  from  Canada  and  the  Hudson  Bay  Com- 
pi:iy*s  possessions.  The  Swift  &  Courtney  &  Beecher  Company 
employ  during  the  season  three  or  four  gangs  of  men  selecting  it. 
Alter  being  received  at  the  factory,  the  lumber  is  kept  stored  for  a 
year  in  order  to  season,  and  is  then  sawed  to  lengths  equalling 
two  matches,  and  cut  into  splints  by  the  machines.  These  ma- 
cliiiics  work  with  great  rapidity,  a  single  machine  making  two 
nuUion  splints  every  ten  hours.  The  splints  are  then,  by  another 
niacliiiie,  rolled  into  bundles  measuring  about  eighteen  inches 
across,  each  splint  being  kept  isolated  from  every  other.  The 
dipping  process  is  then  gone  through  with.  The  mixture,  of 
a  pasty  consistency,  is  spread  upon  a  flat  slab  of  stone,  and  the 
workman,  taking  a  bundle,  rapidly  dips  one  side,  and  then,  turning 
it  over,  dips  the  other  side.  By  the  simplification  of  the  process, 
a  workman  can  dip  a  million  matches  in  an  hour.  The  matches 
aro  then  dried,  and  by  another  machine  the  bundles  are  unwound, 
and  at  the  same  time  the  splints  are  cut  into  two,  and  the  matches 
are  then  delivered  to  the  boxers.  These  are  generally  girls,  who 
acquire  great  dexterity  in  their  manipalation.  Provided  with  a 
pile  of  boxes,  and  another  of  matches,  one  of  these  boxers  soon 
acquires  the  knack  of  taking  up  just  enough  matches  to  fill  a  box, 
and,  by  a  peculiar  shuffling  motion,  arranges  them  with  great 
rapidity  in  the  box  which  she  has  taken  and  opened  with  the  other^ 
hand.     The  boxes  are  then  stamped  and  packed,  ready  for  sale. 

In  their  three  establishments  the  Swift  &  Courtney  &  Beecher 
Company  employ  about  four  hundred  hands,  the  chief  portion  of 
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whom  are  women  and  girla,  and  the  a 
fifteen  hundred  gross  a  day.  The  c 
necessary  to  keep  the  standard  of  the 
cellence  which  has  given  tlicm  their  rt 
the  skill  and  lung  experience  of  ttx 
secure  the  proper  performance  of  tlii; 
tory  at  Chicago  was  established  to  p 
east  from  the  demand  fur  the  western 
lished  only  in  1811,  has  already,  by  th 
prise  and  care  which  have  given  th< 
tation,  earned  such  a  success  as  could 
Perhaps  in  no  single  department  o: 
course  of  the  business  of  the  modem 
than  in  this  of  matches.  This  branch 
years  ago  was  hardly  in  existence,  or 
est  way,  has  now  reached  euch  propi 
for  companies  like  this,  with  a  large 
machinery,  giving  employment  to  hur 
necessary  supplies  of  material  from  d 
productions  to  various  countries.'  Tli 
mankind,  as  a  necessary  result  of  tl 
shown  practically  from  our  industrii 
widening  scope  of  our  philosophy. 
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AH  DnEQUALLID    PIECE    O 


Auo^fo  the  marvellous  accomplishmentB  of  human  stud;  and 
genius,  uothing^,  all  facts  considered,  can  well  be  regarded  as  more 
important  than  man's  triumph  over  space  and  time  in  the  matter 
of  the  intercommunication  of  widely  Rcparated  individuals  and 
rations.  From  the  earliest  times  some  mode  of  conveying  intelli- 
gence to  a  distance  by  a  more  expeditious  and  less  expensive  pro* 
cess  than  that  of  actually  sending  it  by  couriers  has  been  resorted 
to,  such  as  by  fires  built  upon  hills  or  mountains  far  remote  from, 
but  with  their  peaks  within  sight  of,  each  other.  This  method  was 
carried  to  such  perfection  by  the  Romans  at  one  time,  that,  as 
Julius  Africanus  relates,  they  were  enabled  to  convey  messages 
with  much  rapidity  to  great  distances  in  words,  the  letters  being 
indicated  by  different  colored  lights. 

The  method  of  transmitting  intelligence  by  means  of  signs,  ob- 
served from  distant  points,  has  long  been  denominated  a  telegraph 
—  a  word  derived  from  two  Greek  words,  tele,  far  off,  and  graphein, 
to  write,  and  seems  to  have  been  in  use  for  many  centuries,  up  to 
about  1845,  as  exclusively  indicating  some  kind  of  visual,  far-off,  or 
signal  writing,  or  telegraphy.  But  when  the  electro-magnetic  means, 
(I2S3J 
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witli  its  mechanical  corrcIationB,  be 
plishment  of  science  for  the  convcya 
telegraplt  was  assigned  as  its  name,  a: 
stood  as  eignifying  ttiat  alone ;  and  ' 
article  of  little  else  than  tlie  Electro 
inventors  and  promoters. 

A  thorough  dissertation  upon  tht 
and  the  numerous  matters  of  dispute 
origin  in  tlie  long  line  of  scientific  r 
its  suggestion,  and  the  painful  yea 
which  resulted  in  its  realization  as  an 
would  fill  a  large  volume,  and  will,  dou 
be  written,  as  it  should  be,  for  the  in' 

The  electro-magnetic  telegraph,  l! 
standing  classed  as  an  "  invention,' 
slow  creation  of  science,  step  by  etc 
not  the  suggestion  of  a  eiu^e  instant 
mind. 

It  is  hardly  necessary  to  comment 
the  telegraph  to  our  present  civilizat: 
is  silently  and  steadily  working  in  c 
of  progress  in  the  world's  modes  c 
pointing  to  those  days  of  cnliglitenn 
back  with  mingled  contempt  and  [ 
slaveries,  the  wretched  social  isolat 
ranee,  the  bigotry,  the  false  religions 
and  unscientific  conditions  of  prcse 
women  are  nearly  all  monstrouely  d 
and  morals,  as  well  as  in  body.  T 
peoples,  and  thus  to  awaken  a  larger 
of  the  reconstructive  forces  in  soci 
worth  all  the  miracles  of  the  saints 
phy,"  the  Faulistic  sermons,  and  th 
and  moral  crucifixion,  with  whiilj  the 
time  vexed,  in  the  mad  scheme  to  mn 
warring  against  the  senses,  instead  o 
purity,  and  good  sense  of  Nature,  i 
the  telegraph  is  worthy  of  the  pro 
moral  as  well  as  phystc.il  influences ; 
the  scope  of  this  article  will  not  pe 
desire. 


II 
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Over  one  hundred  and  eighty  thousand  miles  of  public  tele- 
graph wires  arc  in  use  in  the  United  States  alone,  to  say  nothing 
of  private  lines,  which  must  extend  several  thousand  miles,  be- 
sides the  existence  of  many  thousand  miles  more  of  wire  in  use 
within  private  dwellings,  hotels,  etc.,  as  signals  for  communications 
between  proprietors  and  servants. 

The  interests  of  the  entire  civilized  world  are  now  affected  more 
or  less  by  the  telegraph  ;  and  if  it  were  not  contemptible  and  weak 
to  indulge  anything  like  a  "  national  pride,"  America  might  well 
be  proud  that  her  children  first  made  practical  this  great  mode  of 
intercommunication,  and  instructed  the  world  in  its  use ;  for  the 
so-called  "  Morse  telegraph  "  is  the  only  one  at  this  time  in  gen- 
eral use,  and  is,  specially,  the  result  of  American  study  and  labor. 

The  electro-magnetic  telegraph  structure  may  be  succinctly 
described  as  consisting  of  a  copper  plate  buried  in  the  earth,  from 
which  extends  a  metallic  wire  to  one  pole  of  a  galvanic  battery. 
From  the  other  pole  of  the  battery  the  wire  continues  to  one  end 
of  the  helices  of  insulated  wire  which  surround  a  core  of  soft 
iron,  and  from  the  other  end  back  to  a  plate  of  copper  corre- 
sponding with  the  first-named  plate  buried  in  the  earth.  The 
earth  is  a  substitute  for  wire  between  the  copper  plates,  and  thus 
completes  the  circuit.  The  battery  acts  chemically  in  generating 
a  current  of  galvanic  electricity,  which  follows  the  wires  and  the 
earth  line  between  the  plates.  This  current,  in  passing  along  the 
helices  surrounding  the  core  of  soft  iron  bent  into  the  form  of  a 
horseshoe,  generates  magnetism  in  the  core.  An  armature,  or 
small  piece  of  soft  iron,  is  attached  to  a  lever  that  is  movable 
up  and  down  upon  a  pivot  or  axis,  and  located  in  the  immediate 
vicinitv  of  the  two  ends  of  the  iron  core.  This  armature  is  at- 
tractea  by  the  magnetization  of  the  iron  core  by  the  current  pass- 
ing along  the  helices,  and  is  again  released  from  this  attraction 
by  the  cessation  or  breaking  of  the  galvanic  current,  and  drawn 
away  from  the  armature  by  a  delicate  spiral  spring.  This  alter- 
nate attraction  and  release  of  the  armature  imparts  motion  back 
and  forth  to  the  adjacent  lever ;  and  this  motion  is  what  does  the 
writing  or  imprinting  of  telegraphic  characters  upon  paper  kept  in 
motion  by  clockwork  under  the  rising  and  falling  point  at  one  end 
of  the  lever.  The  galvanic  current  passes  from  one  end  of  the 
wire  helix  to  the  other,  and  thence  along  the  route  into  the  earth, 
the  latter  constituting  the  returning  half  of  the  galvanic  circuit. 

In  the  city  of  New  York,  on  the  10th  of  June,  1871,  occurred  a 
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peculiar  demonstration  in  honor  of  a  \ 
of  a  man  evidently  Bupposed  by  the 
of  the  occasion  to  have  wrought  this 
epiration  of  a  "  Snpmme  Author,"  to 
aaw  fit  to  modestly  attribute  "  the  gil 
title  the  invention  of  which  lie  disco 
Central  Park  of  New  York,  was  unvi 
Prof.  Samuel  F.  B.  Morao,  by  whoa 
electro-magnetic  telegraph  is  genera 
ing  of  the  same  day  a  vast  concourse 
cmy  of  Music  to  do  supplemental  b 
the  scholare  and  statoemen  of  the  Ian 
these  occasions,  tfae  honorary  excrcis 
poetic  and  sublime,  and,  as  far  as  tbe 
pants  were  concerned,  constitute  a  gr 
the  nation,  as  demonstrating  the  poss 
pic  of  that  appreciative  reverence  wh 
exalted  character  of  a  truly  great  am 
doing  too  great  violence  to  the  cvidei 
it  poasiblo  that  the  assembled  mult 
aware  tliat  they  were  only  the  misiii 
mcnts  in  the  hands  of  a  number  o; 
them  together  as  the  necessary  stock 
men  had  designed  as  a  incaiis  to  effcc 
The  multitude  assembled  undoubtedly 
been  the  inventor  of  the  Electro-Ma 
fore  to  be  entitled  under  the  law  to 
which  ho  obtained  as  the  inventor  oi 
fnl,"  to  the  consideration  shown  hii 
them,  then,  to  pay  him  their  homage. 
But  in  looking  over  the  long  list 
"  reception "  at  the  Academy  of  U 
writer  finds  recorded  the  names  of  ma 
it  would  be  preposterons  to  auppos 
the  farcical  character  they  were  made 
reflection  that,  in  this  country  especii 
nent,"  even  in  scientific  fields,  bo  far  ! 
is  concerned,  while  quite  guiltless  i 
ments  or  achievements.  A.  Oakey 
presidents  to  which  we  allude  —  an  ei 
June,  1811,  and  soon  after  rendered  m 
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leader  of  most  of  the  long  array  of  those  whose  names  follow 
his  —  the  Dodges,  Griswolds,  Lows,  Vanderbilts,  Kelleys,  Padel* 
forJs,  and  other  mere  merchants  and  politicians,  whose  scientific 
attainments  and  judgment  need  no  comment.  Here  and  there 
among  the  list  are  the  names  of  sundry  editors  of  political  journals, 
a  class  of  men  whose  *'  duties  in  life  "  generally  forbid  their  ag- 
gregating to  themselves  anything  like  scientific  facts,  to  say  noth- 
ing of  their  lack  of  method  in  thought.  Thus  far  the  supporting 
array  of  vice-presidents  was  only  a  ludicrous  phase  in  the  farCe. 
But  in  this  list  the  writer  finds  incorporated  the  names  of  some 
who  were  not  present  on  the  occasion,  and  of  whose  names  fraud- 
ulent and  unpermitted  use  must  have  been  made,  inasmuch  as  they 
must  have  known  too  much  of  the  facts  regarding  the  origin  and 
history  of  the  electro-magnetic  telegraph  to  have  conscientiously 
allowed  such  use  of  their  names. 

In  the  light  of  this  fact  the  farce  assumes  a  serious  aspect ;  and 
for  the  integrity  of  history,  as  well  as  for  commemoration  of  the 
worthy  living  and  of  others  —  the  worthy  dead  —  to  whom  the 
world  is  indebted  for  the  Amerifcan  electro -magnetic  telegraph,  it 
is  not  unfitting  that  we  here  turn  to  the  serious  consideration  of 
the  question,  *'  Who  invented  this  telegraph  ? '' 

An  inventor,  in  the  legal  sense,  is  one  who  discovers  something 
"  novel  ^'  to  the  human  understanding,  and  "  useful "  to  society, 
elementally  unknown  before,  as  in  chemistry,  for  example ;  or  who 
projects  an  entirely  new  machine,  new  in  all  its  powers  and  parts ; 
or  who  combines  old  and  previously  known  forces  or  powers  in  a 
''novel''  manner  to  a  "  useful "  end.  To  Mr.  Morse  were  ac- 
corded the  letters  patent  for  this  invention,  in  the  strictly  legal 
sense  considered,  according  to  the  evidence  presented.  With  this 
simple  fact  we  find  no  fault,  and  it  is  prima  facie  evidence  that 
Prof.  Morse  is  the  inventor  of  the  telegraph  in  question.  But  the 
letters  patent  by  no  means  settle  the  question.  These  are  often 
set  aside  as  improperly  granted.  The  writer  regrets  that  his  space 
is  limited,  for  it  would  be  most  satisfactory  to  him  to  present  in 
detail  all  the  facts  which  bear  upon  the  interesting  question  in 
issue,  and  follow  the  course  of  Prof.  Morse  from  the  year  1832, 
when,  as  he  of  late  years  has  endeavored  to  impress  the  public 
mind,  he  professes  to  have  invented  the  electro-magnetic  tele- 
graph, up  to  the  10th  of  June,  1871,  when  he  allowed  himself  to  un- 
blushingly  receive,  before  a  vast  multitude,  almost  divine  honors, 
of  which  only  the  most  meagre  part  were  equitably  due  to  him. 
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and  no  part  of  which  were  in  any  oU 
technical  legal  aenso  due  to  him ;  to 
the  lettera  patent  for  an  invention  to  i 
and  useful  "  (practical)  one,  he  has  n 
of  the  writer. 

But  to  follow  the  course  of  Prof.  M 
as  large  ae  the  "  Great  Indcstbies  "  iti 
content  himself  with  presenting  a  fev 
leaving  it  to  the  historian,  who  may 
respect  to  the  integrity  of  history,  to 
in  question. 

In  the  whole  range  of  "pious  fri 
tond  spurious  pretences  of  all  kinds, 
-more  ludicrous  and  lamentable  delueii 
•conducted  with  no  mean  skill  at  time 
been  practised  upon  the  credulous  ma 
tliat  Prof.  Morse  is  the  inventor  of  th 
by  his  name.  This  delusion  is  the 
not  only  tho  masses,  but  large  numb 
.astute  men,  have  been  led  to  concui 
error.  Only  now  and  then,  it  would 
even,  failed  to  fall  into  tliis  error.  Tl 
moment,  however,  an  honorable  exc< 
credited  here,  both  as  such  ezceptJoi 
-which,  upon  a  delicate  occasion,  in  en 
concealed  under  the  most  subtle  irony 
have  felt  for  the  demigod  of  the  hour 
respect,  while  thus  avoiding  also  the  i 
a  convivial  occasion  by  the  "  sentimei 
distinction  and  splendid  honor  of  the  i 
guest  to-night,  that,  happily  prepare 
and  pursuits,  he  was  quick  to  seize  > 
the  world  the  Grst  recording  telcgraj 
:Unk  his  name/oreixrwUh  (he  grealeel  i 
<fSie  age."  This  gentleman  was  no  ( 
P.  Chase,  Chief  Justice  of  the  United 
monico's,  in  New  York,  December  2 
called  to  preside.  Jndgc  Chase  hac 
been  engaged  as  attorney  in  a  cause  i 
Morse  were  pretty  thoroughly  investig 
of  his  toast,  for  deticats  and  pungent  i 
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And  what  were  Prof.  Morse's  "  previous  acquirements  and  pur- 
suits ?  "     "  Fortunate  man/'  indeed  ! 

Prof.  Morse  himself  enables  us  to  shorten  our  investigation  for 
present  purposes,  somewhat,  in  that,  under  the  fire  of  a  cross- 
examination  in  the  case  of  "  P.  0.  J.  Smith  V8,  Hugh  Downing 
et  al.,  tried  before  Judges  Levi  Woodbury,  of  the  Supreme  Court 
of  the  United  States,  and  Hon.  Peleg  Sprague,  of  the  United 
States  district  of  Massachusetts,  in  May,  1860,  he  was  compelled 
to  admit  that  he  neither  "discovered  electricity,  galvanism,  nor 
electro-magnetism  ;  "  nor  "  the  electro-magnet,  abstractly  ;  "  nor 
"the  abstract  fact  of  combining  an  electro-magnet  generally  with 
a  circuit  of  conductors ;  "  nor  "  that  the  breaking  and  closing  of 
an  electric  or  galvanic  circuit,  having  within  it  a  generator  of 
electricity  or  galvanism,  would  cause  an  alternate  flow  and  cessa- 
tion of  a  current  of  electricity  or  galvani8m."(!)  This  was  not  all 
that  Prof.  Morse  was  obliged  to  disclaim ;  but  we  have  not  space 
to  quote  extendedly  from  the  case.  He  was  compelled  to  ac- 
knowledge that  he  discovered  nothing  whatever  of  the  elements 
and  forces  of  the  telegraph.  But  he  claims  that  he  was  "  the 
first  who  combined  and  used  an  electro-magnet  and  armature  in  a 
circuit  of  electric  or  galvanic  conductors,  in  combination  with 
other  appliances,  for  a  specific  and  novel  purpose."  This  is  the 
gist  of  his  present  claim  ;  and  to  the  initiated,  the  subtle  character 
of  Prof.  Morsels  speech  on  the  10th  of  June,  at  the  Academy  of 
Music,  was  not  a  little  amusing.  He  was  in  a  delicate  position. 
He  knew  full  well  that  there  were  those  living  who  knew  all  about 
his  pretensions,  and  it  was  necessary  to  speak  guardedly ;  and  he 
did  so,  in  a  style  which,  while  it  conveyed  to  the  common  mind  a 
notion  of  the  speaker's  modest  (!)  but  immeasurable  greatness, 
claimed  no  more  for  him,  as  the  intelligent  and  careful  hearer  or 
reader  would  see,  than  would  bear  inspection  in  the  light  of  the 
case  to  which  we  have  alluded  above. 

But  let  us  see  if  Prof.  Morse  can  sustain  even  the  most  meagre 
claim  to  the  invention  of  the  electro-magnetic  telegraph,  in  the 
court  of  honest  common  sense  and  scientific  research.  The  reader 
will  remember  that  it  is  not  enough  to  entitle  one  to  an  inven- 
tion, that  he  has,  at  some  time,  vaguely  conceived  that  something 
more  or  less  like  it  might  be  desirable ;  or  that  he  has  ignorantly 
speculated  with  this  or  that  force,  and  dabbled  with  mechanical 
impossibilities  in  order  to  reach  a  presumptive  end.  Millions, 
probably,  have  wished  they  could  fly.     Many  have  attempted  to 
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actualize  a  Bying  machine,  and  all 
caunot  absolutely  declare  that  such  i 
ill  the  not  distant  future,  perhaps, 
shall  be  inTonted,  shi^l  all  the  drear 
fur  ?  Or  will  tbuse  who  have  heret 
cal  certain  mechanical  absurdities  U 
Neither.  Prof.  Morse,  in  the  opi 
relation  to  the  electro-magnetic  tele] 
ulator  with  certain  forces,  to  obtaii 
cording  telegraph,"  who  never  rcall 
in  its  composition,  and  who  never,  i 
"  combined  "  any  of  its  parts  or  for 
ficient  dreamer,  he  is  entitled  to  all 
such  a  character.  He  got  it  into 
constructed  in  some  way  with  win 
could  be  sent,  he  knew  not  how, 
Others  thought  BO,  too,  and  they 
practical  operation,  long  before  the 
or  "invented"  the  " electro-magni 
did  not  invent  the  flying  machine 
raphy.  lie  wished  that  he  could 
went  to  work  and  got  together  ma 
wings ;  but  he  found  he  was  unabh 
ful"  purpose.  Moreover,  he,  in  I 
vauced  state  of  science  as  to  the 
conceive  of  the  motive  power  for 
power  that  he  selected  would  onl 
wings,  and  not  that,  if  it  were  a  suf 
were,  in  short,  all  abortive ;  for  he 
both  chemistry  and  mechanics ;  an< 
he  had  spent  four  years  in  this  lo' 
when  one  day  a  man  of  brains  and 
him  the  first  scientiiic  light  which 
realization  of  the  object  of  his  dreai 
This  was  four  yearB  after  Prof. 
the  Sully  (as  he  by  marked  implicati 
declared  to  the  audience  at  the  Aca 
the  electro-magnetic  telegraph.  Sii 
with  Prof.  Morse  to  make  the  publii 
electro-magnetic  telegraph  on  board 
ingenuousness  of  the  man  on  this  p 
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the  fact,  that  whereas  Prof.  Morse  not  only  allowed,  but  encour* 
aged,  this  false  assumption  to  be  entertained  by  his  audience  on 
that  day,  at  the  Academy  of  Music,  he  nevertheless,  in  his  cross- 
examination  in  the  case  before  referred  to  (of  Smith  and  others 
vs.  Downing  and  others),  made  oath  that  he  "  never  had  on  board 
the  ship,  or  elsewhere,  any  consultation  with  Dr.  Jackson  on 
electro-magnetism,  in  its  application  to  telegraphing."  Now,  this 
is  undoubtedly  true,  as  circumstances  subsequent  to  that  time 
indicate.  Yet  Prof.  Morse,  according  to  his  own  showing,  put 
implicit  confidence  in  Prof.  Jackson's  ability  to  help  him  to  a 
means  of  accomplishing  a  recording  telegraph,  and  in  a  letter  of 
December  7,  1837,  declares,  with  some  acrimony,  that  all  his  con- 
sultations with  Dr.  Jackson  not  only  served  to-  retard  his  inven- 
tion, but  compelled  him,  "after  five  years'  delay,  to  consider  the 
result  of  that  experiment "  (the  one  proposed  on  board  the  Sully) 
''  as  a  failure,  and  consequently  to  devise  a  new  mode  of  apply- 
ing my  apparatus  —  a  mode  entirely  original  with  me  "  (Morse). 
Prof.  Morse  in  the  same  letter  says,  "  My  invention  on  board 
the  Sully  is  mechanical  and  mathematical.  It  has  no  more  to 
do  with  chemical  science  than  with  geology  or  anatomy."  (This 
letter  was  written  to  repudiate  Dr.  Jackson's  claim  of  having 
instructed  Prof  Morse  in  chemical  matters  relative  to  telegraph- 
ing.) In  the  case  of  himself  and  others  V8,  O'Reilly  and  others 
(known  as  '*  the  Kentucky  case").  Prof  Morse,  on  the  31st  day 
of  August,  1848,  declared  under  oath,  substantially,  that  he 
knew  nothing,  at  the  time  of  his  invention,  of  the  practicability 
of  propelling  electricity  effectively  to  a  great  distance  (in  opposi- 
tion to  the  opinion  of  Barlow  that  it  was  impracticable).  'lie 
took  it  for  granted  that  it  was  a  fact,  and  founded  his  invention 
upon  that  belief; '  but  at  that  time  he  was  ignorant  of  the  fact,  and 
of  the  discoverer  of  the  fact  I  This  shows  the  professor's  igno- 
rance, by  his  own  confession,  of  the  science  of  electricity  at  that 
time  ;  and  as  it  is  clearly  demonstrable  that  he  made  no  progress 
with  his  invention  after  four  years  more  of  dreaming,  it  is  not  a 
violent  inference  to  believe  that  he  remained  ignorant  all  that 
time.  At  any  rate,  we  are  left  in  no  doubt  about  the  fact  that  as 
late  as  the  fall  of  1836  he  had  no  knowledge  which  could  avail 
him  practically  in  the  construction  of  an  electro-magnetic  tele- 
grapn  vhich  would  operate  over  the  distance  of  forty  feet.  This 
is  mace  evident  by  the  statement  of  Prof.  Lorenzo  D.  Gale,  an 
intimate  friend  of  Prof.  Morse,  that  he  (Morse)  then  (1836)  pro- 
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feSHCd  great  surprise  at  the  content 
Prof.  Gale  showed  him,  and  which  re 
which  Prof.  Gale  had  just  made  to 
gestiona,"  without  which  the  tclegi 
graph  "  could  never  havo  existed  I 
world  directly  indebted  for  commu 
contents  of  the  paper  in  question,  an 
niative  and  abortive  machinery  con 
value  for  communicating  Intel ligenc< 
(though  necessarily  very  slowly,  su 
of  the  "  type"  arrangements,  etc.). 
This  "paper"  was  no  less  than 
Henry,  then  of  Princeton  College,  ill 
electro-magnetism,  and  published  in  1 
1831,  and  of  which  the  limited  scie 
Morse  had  not  permitted  him  to  k 
Henry  had  discovered  tiic  power,  am 
tice  in  mechanism,  which  Prof.  Morsi 
and  thus  was  Prof,  Henry  the  legiti 
electro-magnetic  telegraph,  in  one  fi 
Morse's  dreams  still  needed  a  prof 
to  the  world;  and  here  Prof.  Mon 
proved  another  ctond  too  dense  foi 
invented  (with  what  borrowed  aid 
and  impractical  contrivances,  which 
Gale's  aid,  to  demonstrate  the  posail 
some  time  in  the  future.  And  now  < 
mcnt  to  Prof.  Morse's  necessities, 
Mr.  Alfred  Vail,  of  Morristown.  N. 
Mr.  Vail  his  plan  of  telegraphing. 
mechanical  condition  of  things  at  c 
devise  the  right  plans  of  machinery, 
vanic  current  could  bo  made  to  gen 
force  at  a  distance.  In  a  few  days 
himself  as  to  this  point ;  and  so  assi 
the  practicability  of  the  affair,  will 
Prof  Morse  aware  of  his  opinion.  ] 
articles  of  agreement  with  Mr,  Vail 
not  only  shrewdly  secured  tAese  geni 
genius  as  welt,  binding  them  to  give 
all  "  the  improTemesta,  new  diBCOv 
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chanical,  which  they  should  make."  Mr.  Vail  went  forward,  and 
eventually  invented  the  most  important  parts  of  the  register,  the 
lever  and  roller,  together  with  the  method  of  embossed  writing, 
as  they  now  exist ;  discovered  that  only  one  circuit  of  wire  was 
necessary,  instead  of  two,  upon  which  Prof.  Morse  had  insisted ; 
and  other  matters,  which  we  will  not  now  stop  to  mention.  In 
fact,  Mr.  Vail  became  the  brains  of  the  mechanical  portion  of  the 
invention,  and  contributed  to  the  enterprise  numerous  important 
scientific  suggestions,  for  experiment  by  himself  and  Prof.  Gale  ; 
and  it  is  firmly  believed  by  the  writer  that  neither  Prof.  Morse  nor 
any  of  his  most  ardent  friends  will  undertake  to  prove  that  the 
professor  ever  made  a  single,  however  uuimpoilant,  improvement, 
scientific  or  mechanical,  upon  the  ineffective,  clumsy,  and  imprac- 
ticable machine  as  Prof.  Gale  found  it.  All  the  improvements 
and  subsequent  new  inventions  were  Mr.  VaiVs. 

In  the  early  part  of  his  engagement  with  Prof.  Morse,  Mr.  Vail 
provided  him  with  the  financial  as  well  as  mechanical  means  of 
making  the  practical  experiment  on  a  considerable  scale,  which 
was  made  in  the  iron  works  of  the  father  of  Mr.  Vail,  the  late 
Judge  Stephen  Vail,  at  Speedwell,  Morristown,  N.  J.,  in  Janu- 
ary, 1838.  Mr.  Vail's  mechanism  proved  a  success,  and  the  child 
of  Prof.  Morse's  confident  dreams  and  sickly  hopes  was  at  last 
born,  but  not  clothed  in  the  beauty,  and  endowed  with  the 
strength,  which  Mr.  Vail  and  Prof.  Gale  subsequently  gave  it. 
This  was  the  American  electro-magnetic  telegraph,  which  came 
unexpectedly  to  Prof.  Morse ;  for  on  board  the  Sully,  and  for  four 
long  years  thereafter,  he  had  only  conceived  of  something, — 
he  could  not  define  to  himself  or  anybody  else  what,  and  which 
he  declared  to  Dr.  Jackson,  on  December  7,  183T,  had  proved  a 
failure, — but  not  the  electro-magnetic  telegraph;  for  he  then 
neither  knew  anything  of  electro-magnetism,  nor,  of  course,  had 
any  notion  of  what  sort  of  machinery  this  force  unknown  to  him 
could  or  would  operate,  in  order  to  accomplish  a  recording  tele- 
graph. His  flying  machine  now  had  wings,  and  the  power  to 
move  them  ;  and  it  would  seem  that  Prof.  Morse  had  ever  since 
been  riding  on  it,  through  the  more  or  less  sane  regions  in  which 
his  egotism  and  vanity  have  prompted  him  to  move. 

Mr.  Alfred  Vail  was,  at  the  time  of  his  first  meeting  with  Prof. 
Morse,  twenty-nine  years  of  age,  —  in  the  full  vigor  of  manhood. 
Though  so  advanced  in  life,  he  had  but  just  graduated  with  honor 
at  the  New  York  University.     Mr.  Vail,  before  entering  college^ 
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bad  been  engaged  in  bueineBB  and  m( 
then  enjoyed  the  reputation  of  poseec 
ingennity,  and  extensive  scientific  at 
gentleman  of  high  and  unblemished  c1 
and  enthusiastic  in  the  promotion  of 
such  a  man  as  would  doubtless,  were 
Prof.  Morse's  arrogant  claims,  reservi 
glory  of  the  invention.  But  happi 
genius,  and  the  part  which  he  took  in 
American  electro-magnetic  telegraph, 
to  be  successfnlly  disputed.  Mr.  V 
Prof.  Morse's  agreement  with  Mr.  Va 
exclude  Mr.  Vail's  taking  out  letfen 
Besides,  he  wished  to  preserve  the  i 
several  "proprietors,"  who  were  at 
Gale,  Mr.  Smith,  and  himself,  and  e 
patent. 

It  will  be  observed  that  Prof.  Mon 
importance  in  regard  to  the  electro 
discovering  its  spirit,  nor  providing  i 
brought  to  him  by  Prof.  Gale.  In  liii 
Music,  June  10,  1871,  Prof.  Morse  hi 
Prof.  Gale,  Mr.  Vail,  and  anoUier  gi 
tance  to  him  as  they  (the  lion.  F. 
tion  of  their  valuable  services ;  but  t 
but  a  part  of  his  adroit  tactics,  as  I 
Morse's  speech  in  the  light  of  this 
monument  had  bccn  that  day  erected, 
izens,  to  the  sole  honor  of  Prof.  Mc 
Kew  Yoi'k,  and  another,  of  a  nations 
Washington,  to  Prof.  Morse's  gloiy,  1 
this  fact  tempted  Prof.  Morse  to  witl 
his  old  associates  —  the  inventors  pi 
telegraph.  But  whatever  were  bis 
quite  inexcusable ;  and  thongb,  in  tfa 
Chase,  he  was  a  "  fortunate  man  "  ii 
adroitly  "  link  his  name  forever  with 
greatest  benefit  of  the  age,"  he  ough 
edged  more  fully  so  than  he  did  the  m 
enabled  him  to  "  link  "  his  name,  but 
provided  him  with  the  "  link  "  itself. 
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Wc  have  alluded  to  lion.  F.  0.  J.  Smith,  to  whom  Prof.  Morse, 
ill  his  10th  of  June  speecli,  accorded  the  credit  of  early  appre 
ciatin«j  the  invention.  Mr.  Smith  was  one  of  those  men  just  ad 
necessary  to  Prof  Morse's  commercial  and  financial  success  with 
the  telegraph,  as  were  Prof.  Gale  and  Mr.' Vail  to  its  invention 
and  practical  perlection.  Mr.  Smith,  though  but  thirty  years  of 
age,  was  then  serving  his  third  term  in  Congress,  representing  the 
Portland  district,  Maine  —  a  man  of  great  energy,  clear  intellect 
and  prevision.  When,  in  1838,  Prof.  Morse  went  to  Washington 
to  exhibit  the  telegraph,  and  either  sell  to  the  government  the  in- 
vention, or  obtain  aid  to  build  an  expenmental  line,  Mr.  Smith  was 
chairman  of  the  committee  of  commerce,  to  whose  notice  the  matter 
was  brought.  While  most  of  even  the  leading  men  in  Congress 
jeered  at  the  project  of  the  telegraph,  Mr.  Smith  foresaw  its  grand 
possibilities,  and  its  great  financial  value,  if  properly  handled.  He 
brought  the  matter  to  the  attention  of  Congress  in  a  masterly 
report,  and  eventually  entered  into  business  relations  with  Prof. 
Morse,  Prof.  Gale,  and  Mr.  Vail,  regarding  the  telegraph ;  and 
indeed  to  him  is  due  the  chief  credit  for  the  skilful  management 
by  which  the  electro-magnetic  telegraph  was  forced  upon  the 
attention  of  the  people,  and  erected  into  a  public  necessity.  Mr. 
Smith,  though  young,  was  even  then  an  astute  and  eminent  law- 
yer ;  and  from  what  light  the  writer  of  this  has  upon  the  subject, 
he  is  led  to  the  belief  that,  without  Mr.  Smith's  counsel  and 
assistance,  the  invention  would  neither  have  been  secured  under 
proper  letters  patent,  nor  preserved,  even  under  these. 

In  the  record  of  the  case  of  Morse  et  al.  vs.  Smith,  in  the  Supe- 
rior Court  of  New  York,  in  1852,  among  other  similar  evidences  of 
Mr.  Smith's  controlling  and  protecting  relations  to  Prof.  Morse,  the 
writer  finds  the  professor  thus  addressing  Mr.  Smith,  under  date 
New  York,  May  24,  1839.  "  I  sometimes  am  astonished  when  I 
reflect  how  I  have  been  able  to  take  the  stand,  with  my  telegraph, 
in  competition  with  European  rivals,  backed  as  they  are  with  the 
purses  of  the  kings  and  wealthy  of  their  countries,  while  our  own 
government  leaves  me  to  fight  their  battles,  for  the  honor  of  this 
invention,  fettered  hand  and  foot.  Thanks  will  he  due  to  you,  not 
to  them,  if  I  am  able  io  maintain  the  ground  occupied  by  the  Amer' 
lean  Telegraph  Company,'^ 

The  reports  of  the  cases  in  which  the  validity  of  the  Morse 
patent  was  called  in  question,  show  to  the  mind  accustomed  to 
deal  with  legal  subtilties,  that  only  the  most  discreet  management 
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.  &ad  skill  on  the  part  of  Mr.  Smith 
The  wonder  ia,  that  Mr.  Smith's  ab 
first  lawyers  of  the  land)  did  oot 
pointB  of  Prof.  Morse's  claims.  Pi 
eidcrcd  as  odc  of  the  most  "  lucky 
ever  at  the  right  time  the  right  roai 
Bncceeding  ia  "  linking  his  name  w 
age,"  but  being  enabled  to  keep 
tlirougb  the  guardian  talents  of  aE 
achieved  of  wealth  not  enough,  p< 
what  little  is  due  to  him,  but,  besid 
belongs  to  others.  But  history  w 
Prof.  Morse  his  proper  place  in  reh 
Prof.  Ilcnry  his  true  position,  as 
Prof.  Gale  and  Mr.  Vail,  as  the  im 
tical  electro- magnetic  telegraph,  an 
for  having  made  it  a  commercial  si 
of  the  electro-magnetic  telegraph 
tlie  most  interesting  of  books,  disci 
tions  of  subtle  minds,  and  many 
false  pretence,  etc.,  from  sources  i 
to  be  hoped  that  it  will  be  written  v 
is  eminently  proper  that  he  should  i 
in  which  no  human  power  but  hie 
find  anything  Ices  than  dubious  dei 
that  canning  will  probably  no  longe 
Vail,  fortunately  for  the  true  histo 
egraph,  lett  a  large  amount  of  co 
ulattvc  (scientific)  designs,  queryii 
tant  statements  in  writing,  which  v. 
tablinh  all  the  claims  herein  made  f< 
The  writer  of  this  article  has  dcsi) 
a  most  meagre  history  of  the  orig 
magnetic  telegraph,  and  to  intimatt 
its  existence  in  a  practical  shape, 
first  suggested  to  Dr.'  Jackson,  on 
desirability  of  conveying  intelligen 
But  Dr.  Jackson  claims  the  honor  < 
gentlemen,  it  seems,  entertain  but 
honesty,  and  we  will  not  attempt  U 
clear  that  they  had  no  thought  of 


THE  AMERICAN  MAGNETIC  TELEGRAPH.  1249 

(unless  Prof.  Morse  deliberately  falsifies) ;  and  if  they  had  not, 
then  the  telegraph  proper,  did  not,  as  Prof.  Morse  declared  to  his 
audience  on  the  10th  of  June  it  did,  have  "  its  birth  in  an  Ameri- 
can ship/'  and  was  not,  though  he  said  it  was,  ''cradled  upon  the 
ocean."  But  Prof.  Morse  is  a  rhetorician,  aa  well  as  "  inventor," 
and  perhaps  intended  nothing  but  a  **  figure  of  speech  "  in  this 
declaration.  The  writer's  research  into  this  matter  of  the  inven- 
tion of  the  telegpraph  has  disclosed  to  him  some  very  strange 
things,  which  ought  to  be  given  to  the  public.  This  is  work  for 
the  patient  historian  to  do,  and  it  is  to  be  hoped  that  it  will  somo 
time  be  done.  But  enough  has  here  been  shown,  it  is  thought,  to 
establish  the  electro-magnetic  or  "  Morse  "  telegraph  as  American 
in  its  origin  and  perfection,  even  without  Morse  himself  (save  as 
a  sort  of  providential  hyphen,  or  unwitting  magnet,  by  which 
Prof.  Henry's  science  became  at  last  united  to  Mr.  Vail's  con- 
Btructive  genius). 

Perhaps  this  article  should  not  be  brought  to  a  conclusion  with- 
out intimation  to  the  unsuspecting  reader  of  the  object  of  the 
''  artful  men  "  (spoken  of  in  the  early  part  of  this  paper)  in 
erecting  monuments  and  giving  ovations  to  Prof.  Morse  like  that 
of  the  10th  of  Juno.  The  Western  Union  Telegraph  Company  is 
managed  by  cunning  men.  The  alleged  value  of  its  capital  is 
about  forty  millions,  and  tliis  cost  its  owners  perhaps  twelve  per 
cent,  thereof,  or  say  five  millions.  It  is  anxious  to  induce  the 
government  to  buy  up  its  lines  for  forty  millions,  bo  that  it  may 
pocket  thirty-five  millions,  and  the  stockholders  retire  each  with  a 
fortune.  It  might  be  desirable  for  the  nation  to  own  universal 
lines  of  telegraph.  But  it  would  be  much  wiser  for  the  govern- 
ment to  build  new  lines,  than  to  purchase  these  old  ones  at  a  ruin- 
ous price.  As  the  Morse  patent  has  expired,  it  would  be  no 
injustice  to  any  one  if  the  government  should  build  new  lines. 
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Man  appears,  {n  the  eoonomy  of 
whose  feet  are  not  protected  vith  soi 
and  frictioD  incident  to  locomotion, 
of  herbivorous  animala  —  the  com] 
the  feet  of  birds  —  shows  how  adn 
of  means  to  ends.  The  cuflbioned  {• 
yielding  sands  of  tho  desert,  and  the 
of  the  mule  and  the  mountain  goat, 
contrivance  which  protects  the  bnitt 
otherwise  would  arise  to  the  chief  oi 

Tho  human  being,  however,  baa 
His  feet  will  become  hardened  by  m 
tics  will  form  upon  the  heel  and  ball 
luiy  portion  of  the  body  which  is  sul 
causes.  Though  a  horse  should  nevt 
he  would  etill  have  hoola  grow  u 
ehould  pursue  the  same  course  woul 
cate  a  state  as  those  of  an  infant. 

In  this  respect,  no  less  tlmii  for  the 
cold  or  hunger,  man  is  forced  to  depi 
and  the  earliest  records  of  antiquitj 
his  ingenuity  in  devising  suitable  | 
savage  goes  with  his  feet  twre  and  fa 


but  civilized  man,  guided  not  lees  by  a  refinement  o£  taele  than 
by  physical  necessity,  exhibits  bis  iaventiyis  genius  in  protecting 
and  decorating  his  person. 

Among  the  nations  of  antiquity  sandals  were  first  used  tq  protect 
the  feet.  These  consisted  of  a,  sole,  fastened  by  thongs,  and  pro- 
tecting only  the  bottom  of  the  feet.  They  were  made  from  a 
variety  of  materials,  —  wopd,  leather,  felt,  or  clothe  —  and  were 
sometimes  shod  with  iron.  In  Egypt  palm  leaves  and  the  fibrous 
stalks  of  the  papyrus  were  also  used.  Sandals  varied  in  their 
form,  somQ  of  them  turning  up  in  front  so  as  to  protect  the  toes ; 
others  covered  the  sides  and  backs  of  the  feet,  and  the  thongs  with 
which  they  were  secured  displayed  great  skill  in  their  arrange- 
pient,  the  germ,  probably,  of  those  modem  devices,  which,  in  thf 
form  of  buckles,  bows,  and  rosettes,  decorate  the  lady'^  shoe  oi( 
the  present  day. 

Among  the  Jews  the  wearing  of  sandals  was  general,  and,  a^ 
with  most  nations  of  the  East,  they  were  worn  only  when  walking 
pn  the  rough  and  uneven  surface  of  the  ground,  being  removed 
on  entering  their  dwellings.  The  custom  of  thus  removing  th^ 
shoes  before  coming  into  the  house  rendered  it  necessary  that  the 
shoe  be  so  arranged  as  to  be  easily  slipped  upon  the  foot  ^^^  ^9 
easily  removed. 

Among  the  Romans  the  art  of  sandal-making  was  carried  to  a 
high  degree  of  perfection,  and  in  the  luxurious  days  of  the  empire 
the  sandals  worn  by  the  women  were  beautifully  and  expensively 
ornamented. 

During  the  middle  ages  the  fashions  of  shoes  became  so  extrava- 
gant and  eccentric  as  to  furnish  a  theme  for  animadversions  fron^ 
the  pulpit,  and  sumptuary  laws  were  passed  in  the  vain  hope  of 
checking  unnecessary  display  and  wasteful  expenditure.  But 
legislation  and  priestly  anathema  were  alike  powerless  against 
fashion.  Mankind  repel  as  tyrannical  all  attempts  to  interfere  in 
matters  which  common  sense  dictates  should  be  left  to  be  deter* 
n^ined  by  individual  taste  and  private  judgment. 

The  manufacture  of  ladies'  shoes  in  this  country  began  early  in 
colonial  times ;  and  the  town  of  Lynn,  in  Massachusetts,  has  been 
distinguished  for  this  branch  of  industry  almost  from  the  landing 
of  the  Pilgrims,  in  1620.  According  to  Lewis's  History  of  Lynn,  tQ 
which  we  are  indebted  for  many  of  the  feksts  contained  in  these 
pages,  the  first  shoemakers  that  came  to  Lynn  were  Phili]i  Kertlan4 
and  Edmund  Bridges,  who  arrived  in  1635. 
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'  In  the  secDud  general  letter  of  th 
Kow  England  Oompany,  dated  Lond 
folluwing  extract  concerning  the  i 
Massachuactts :  — 

"  TliomaB  Beard,  a  shoemaker,  ai 
rocoracuded  to  tb  by  M'  Symon 
dyctt  and  boose  roome  at  the  charf 
ugroed  they  shalbc  w*"  yo",  the  Go 
yo'  shall  thinke  good,  and  receive 
their  dyott  and  lodging,  for  w*  tl 
Utcr  the  rate  of  10£  p.  ann.  And 
'catc,  under  the  hand  of  whomsooTC 
lodged  w*,  how  long  tyme  they  ha 
they  shall  otherwise  dispose  of  them 
pircd,  or  at  least  wise  at  the  end  o 
Inay  heero  receive  paym'  according 
Tho  :  Board  hath  in  the  shipp  the  A 
for  Buk's  and  vpp  leathers,  w  *  hce  i 
knd  shoes  there  in  the  country." 

Of  Riekman,  the  other  Ghoemalcci 
'  At  first  women's  shoes  were  mad' 
of  neats'  leather  only.  A  pair  mad 
for  the  wedding  day,  and  carefully 
1670  bIiocs  with  straps  and  buckle 
lasllion  lasted  for  women  until  abou 
named  John  Adam  Dagyr,  by  the  ci 
gave  a  great  impetus  to  the  busincsi 
important  induBtry  of  the  town. 

The  shoes  were  made  with  sharp 
liair  an  inch  to  two  inches  high,  an 
making  of  the  wooden  heels  was  a 
1800,  when  they  were  discarded  for 

Until  quite  recently,  shoes,  both 
were  made  entirely  by  hand,  and  gc 
who  worked  independently  of  one  bi 
as  at  the  present  day.  The  shocm: 
deserves  mention.  The  engraving  j 
Uie  exterior  aud  interior  of  one  o: 
generally  from  ten  to  twelve  feet  sq 
to  eight  *'  bertha,"  as  the  space  m 
called. 
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LADIES'  SHOES.  USp 

Though  Lynn  is  usvally  spoken  of  as  noted  for  the  manufactu^B 
of  ladi&t'  shoes,  it  should  be  borne  in  mind  that  the  product  of  hqr 
industry  includes  largo  numbers  of  both  misses'  and  children'^ 
shoes.  The  lasts  upou  which  these  shoes  are  made  are  |xumbere4» 
or  "  sized/'  as  follows :  One  to  thirteen  represent  infants',  chil- 
dren's, and  part  of  misses'  sizes ;  tiien,  again,  from  one  to  seven, 
occasionally  eight  and  nine,  representing  the  largest .  of  misses' 
and  all  of  ladies'  sizes.  The  smallest,  which  is  taken  a^  the  basis 
of  measurement,  is  about  four  inches  in  length,  each  sjze  increas- 
ing about  one  third  of  an  inch.  ) 

The  first  invention  of  any  importance  in  this  branch  of  industry 
was  the  pegging  machine.  Pegged  shoes  made  by  hand  weip 
,  manufactured  in  large  quantities  a  long  time  before  thp  invention 
of  this  machine ;  but  the  manufacture  was,  and  is,  confined  chieQ^ 
to  men's  boots  and  shoes,  and  to  the  coarser  kinds  of  ladies'  shoe^. 
Lynn,  the  great  centre  of  the  manufacture  of  ladies'. shoes,  W9fi 
never  engaged  to  any  extent  in  the  manufacture  of  pegged  shoeif. 
The  introduction  of  this  machine  largely  increased  the  production, 
and  of  course  diminished  the  cost  of  the  product.  t 

The  next  great  invention  was  the  stitching  machine,  the  produqt 
of  tlie  mechanical  genius  of  Elias  Howe.  This  machii^e  was  per- 
fected in  1845,  and  patented  in  1846.  Prior  to  this  wonderful  ii^- 
vcntion  ladies'  shoes  wore  ''  bound,"  as  it  was  called,,  by  hanc}. 
:Its  introduction  speedily  revolutionized  this  department  .of  induy- 
try.  A  single  operator  with  one  of  these  machines,  can  do  thp 
work  of  nearly  a  score  working  by  the  old  process  with  needip 
^and  thread,  rendering  possible  the  production  of  the  claborately- 
:  stitched  boots  of  tlie  present  day  at  moderate  cost.  { 

Hardly  less  important  was  the  introdnction  of  the  McKay  eeig^ 
,ing  machine,  an  invention  for  stitching  the  uppers  and  bottoms  ty- 
gether,  thus  superseding  the  old  hand  method  with  awl  and  waxcyL 
thread.  These  inventions,  and  many  others  of  minor  importance, 
have  revolutionized  this  branch  of  industry,  so  that- to-day  tlje 
machinery  employed  in  its  prosecution  represents  .an  amount  of 
individual  labor  which  it  would  be  difficult  exactly  to  computf. 
In  1855  four  tliousand  five  hundred  and  fifteen  male  and  eleven  thou- 
sand and  twenty-one  female  operatives,  in  Lynn,  produced  boots  aiyl 
shoes  valued  at  a  little  upwards  of  four  million  dollars.     This  w%b 

m 

before  the  introduction  of  machinery.  In  1865,  wh^n  but  a  coij- 
paratively  small  amount  of  the .  i^pliances  now  in  use,.were  intro- 
duced, six  thousand  nine  hundred^and  eighty-four  fn.ale  and  foy 
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thons^dd  eight  hundred  aai  nioel^-fbn 
'boots  and  BhOeB  Tttlued  at  nearly  nine  n 
^rodaced  one  hnndred  and  eighty-sevi 
thirty  CBiKB,  of  sixty  pairs  each,  or  abo 
knd  fi%  thoDBand  pairs,  valued  at  itb 

The  prevHiliug  styles  of  ladies'  bo< 
time  are'  Polish  or  high-cut  front-lao 
leather,  or  a  comhination  of  both  ma 
from  the  satce  kinds  of  frtoek;  Con 
elastic  gores,  and  made  mostly  &om 
tiotii ;  and,  to  a  rery  limited  extent, 
laced  shoe,  low  cut,  and  made  from  c 

Through  the  coniteBy  of  Meesn.  fi 
Ve  are  enabled  to  g^ve  an  aocoaut  < 
■filoyed  in  their  establishmeiit.  Thi 
^cupied  a  high  porition,  both  m  reg 
bess  and  the  exaeUeut  quali^  of 
Spinney  &  Co.  have  epared  no  expt 
teaults  of  mechanical  genius  employe 
%nd  their  extesBire  and  well-ordered 
"fitting  r^resentatiTe  of  the  beet  me 
'portant  art.  This  firm  givea  emploj 
male,  and  nenrly  the  same  number 
the  amtmnt  of  its  anuoal  productii 
ItouBes  in  the  trade.  Entering  thiB  : 
^ent  floor,  w©  ftnnd  ourBetves  in 
This  material,  maauftictared  from  the 
York  and  Pennsylvania  tannerieB,  it 
'Vetermine  the  length  of  tite  soles, 
through  &  machine  which,  by  a  tiytsle 
'to  the  niecetaaiy  ftlddi.  liefie  are 
tlieir  quality,  packed  into  bundles  of 
to  the  "stock  fitting  room."  Here, 
"  tempered,"  they  uis  rtm  titrtragfa 
them  to  a  uniform  thickness.  They  i 
ers,  which  give  them  the  firmness  an 
'firocess  by  hammer  and  lapstoue. 
'-exact  shape  required,  by  a  very  ic 
ieach  sole  is  pressed  hpon  a  die  b|] 
"taiechsniBm.  By  titia  movement  the 
YmpressioBB  before  tonchiitg  the  na 
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vmg  iliQB  cfieoted  in  its  wear  is  estimated  at  one  -hundred  dol- 
lars a  year  for  each  machine.  With  this  machine  a  boy  can  pre- 
pare twentytfive  oases  in  a  day,  including  both  outer  and  inner 
soles.  The  outer  soles  are  then  "  channelled ''  by  a  machine 
\vkich  cuts  tke  edge  of  the  sole  just  below  the  "grain/'  as  the 
iiair  side  of  the  solo  is  termed,  and  leaves  a  groove  for  the  stitches. 
They  are  thon  "  moulded^''  or  pressed  to  the  slu^  of  the  bottom 
of  the  last  by  a  machine,  and,  with  the  "  stifTenings  "  or  "  count- 
etis ''  for  ^he  heelB,  are  sent,  properly  labelled  and  numbered,  to 
the  floor  above. 

Upon  the  secxmd  ioor  are  the  offices,  sales-room,  trinmiing  and 
padking  room,  and  cutters'  department. 

The  materials  used  for  the  "  uppers  "  are  goat^skins  and  calf- 
akins,  and  cloth,  generally  of  the  kind  known  as  "  lasting.''  The 
goat-skins  are  imported  from  Mexico,  South  America,  and  India. 
The  calf-skiqs  are  largely  of  domestic  production,  but  for  the 
finer  qualities  of  goods,  are  imported  from  France  and  Germany. 
The  lasting  is  for  the  most  part  made  in  England.  The  quality  of 
this  is  determined  by  the  number  of  threads  contained  in  each 
square  indi  of  its  upper  surface.  Until  quite  recently,  the  "  up- 
pers" were  cut  with  knife  and  pattern;  but  this  is  now  being 
superseded  by  the  use  of  dies,  which  do  the  work  with  an  exact- 
ness and  execution  impossible  by  the  old  method.  The  linings 
are  made  of  drillings,  atrengthened  and  stayed  around  the  tops 
and  edges  of  the  upper  with  goat-skins  and  sheep-skins. 

The  several  parts  of  the  "  uppers"  are  now  sent  to  the  stitch- 
ing«room,  which  ooctipies  the  entire  third  floor,  giving  accommo- 
dation to  some  one  hundred  sewing  machines  operated  by  power. 
Here  they  are  pressed  and  basted,  and  tiien  stitched  together  upon 
the  sewing  machines,  the  ornamental  stitching  done,  and  in  button 
boots  the  button-holes  made. 

The  woi^  done  in  this  room  is  performed  entirely  by  women, 
under  the  superintendence  of  one  foreman.  Ten  to  fifteen  difierent 
operations  are  petfenned  upon  the  uppers  in  tUs  department  of 
the  process,  as  the  various  styles  may  require.  The  uppers  are 
now  sent  to  the  trimmers'  room  in  the  story  below,  where  they 
are  eyletted,  if  they  are  laeed  boots  or  shoes,  by.  ingenious  sel^ 
feeding  machines,  which  execute  this  delicate  process  with  won- 
derful despatch.  In  button  boots  the  buttons  are  here  sewed  on, 
and  such  other  operatioBS  .are  performed  as  may  be  necessary  to 
complete  the  uppers* 
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At  this  place  they  are  met  by  tli 
the  stock  fitting  room,  and  uppers  ai 
gcthcr  to  the  bottoming  department, 
per  story  of  the  fectory,  and  a  portii 
engraving.  The  first  operation  here 
in  which  the  nppers  are  placed  upon 
ner  eoloa ;  the  outer  solea  are  now  p 
lew  nails,  and  the  tacks  removed. 

They  are  now  ready  for  tiie  McKa 
•ew  about  five  hnndred  pairs  in  a 
cemented,  and  the  shoes  are  paesei 
This  contrivance  "lays  "  the  channe 
and  subjects  the  soles  to  an  fanme 
equalities  of  sur^e,  and  giving  it 
solidity  formerly  obtained,  under  tl 
maker's  hammer.  The  shoes  are  no 
are  first  pricked  or  drilled  with  holci 
by  a  machine.  They  are  then  "  lo 
nails  are  placed  in  the  holes,  and 
power.  One  descending  stroke  firm! 
A  single  motion  of  a  crank,  working 
the  heel  in  an  instant. 

Another  machine  trims  and  burnisl 
burnishes  the  heels.  The  bottoms 
rollers,  revolving  by  power,  buffed  ai 
-with  a  finer  material. 

The  shanks  are  then  blacked  an 
-lined,  and  after  being  tied  in  pairs,  i 
■room.  Here,  after  being  trimmed  w 
they  arc  packed  in  cartons,  containi 
assorted  sizes.  These  are  placed  fii 
Teady  fur  shipment  to  the  various  i 
signed. 

It  will  be  seen  that  a  perfect  eyv 
troduced  into  this  department  of  ir 
.from  the  time  the  various  materials  e 
packed,  the  completed  product  read 
markets  of  the  country. 

And  yet  this  is  probably  but  the 
«ome.  The  methods  of  a  few  yean 
tive  beside  those  which  have  to-dt 
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again  will  be  superseded  by  the  more  perfect  products  of  the  ctin- 
ning  hand  and  inventive  brain.  One  great  result  of  this  is  the  devel- 
opment of  skilled  industry.  The  operator  must  become  master  of 
the  machine  whose  motions  he  directs ;  and  thus  is  developed  a 
sense  of  his  superiority  over  the  mighty  forces  which  the  touch 
.  of  his  finger  can  control.  Ilonce  a  consciousness  of  power  giving 
Belf-respect  and  personal  independence  >  and  hence  that  education 
which  is  to  fit  him  to  intelligently  grapple  with  the  great  ques- 
tions of  the  day  involving  the  true  relations  of  capital  and  labor. 

The  Crispin  organization  of  this  and  other  cities  and  towns  en- 
gaged in  this  industry  wields  a  power  not  only  from  the  magni- 
tude of  its  numbers,  but  from  the  intrinsic  importance  which  in- 
vests the  problem,  the  discussion  and  solution  of 'which  is  the  great 
purpose  of  the  association.  The  opinion  is  becoming  more  wide- 
ly prevalent  among  those  who  have  studied  these  questions,  that, 
in  the  long  run,  the  interests  of  capital  and  labor  are  identical, 
and  that  the  chief  difficulty  which  invests  the  subject  is  to  pn> 
vide  a  remedy  for  those  temporary  disturbances  which  arise  from 
mutual  misunderstandings  and  mutual  distrust.  The  remedy  is  a 
work  of  time ;  and  the  hope  of  the  future  lies  in  the  fact  that 
never  before  was  the  subject  so  widely  and  so  intelligently  dis- 
cussed as  now.  Statesmen,  and  thinkers  of  every  class,  are  en- 
.deavoring  to  find  the  best  answers  to  the  industrial  questions  of 
the  day ;  and  the  press  spreads  broadcast  the  ripest  thoughts 
matured  by  the  investigations  and  experiences  of  the  past. 

The  Crispin  organization  of  the  city  of  Lynn  is  probably  the 
largest  in  the  country.  In  this  society  are  found  thoughtful  men, 
who  have  deeply  pondered  the  subject  so  nearly  affecting  their  in- 
terests, and  whose  best  efforts  are  given  to  adjust  differences,  and 
to  establish  harmonious  relations  between  the  employer  and  the 
employed. 

These  endeavors  are  met,  on  the  part  of  tlie  manufacturers,  in  a 
spirit  of  conciliation  which  has  established  a  degree  of  confidence 
and  good  will  that  is  truly  surprising,  when  we  consider  the  differ- 
ent stand-points  from  which  each  regards  the  apparently  conflicting 
interests  involved  in  the  great  questions  at  issue.  May  these  hai^ 
monious  relations  continue  to  exist. 

The  history  of  the  branch  of  industry,  considered  in  this  arti- 
cle, is  invested  with  a  peculiar  and  almost  romantic  interest,  from 
the  fact  that  the  entire  revolution  in  its  modes  of  manufacturet> 
from  the  irregular  and  unsy8toiua);ip  metjbud$  of  handrworic  to'  its 
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present  complete  factory  ^Btent,  has 
ten  years,  the  McKay  seeing  machii 
thii  great  change,  having  beeD  introi 
first  employed  upon  the  coarse  work  i 
speedily  adapted  to  the  finer  irort  in 
the  Deeds  created  by  this  great  inTenti 
hM  followed,  until  the  present  grand 

It  is  a  Teiy  significant  tact,  bearing 
generally  the  most  sncoessfal  mann: 
tliis  trade,  arc  composed  of  men  Tind 
tered  tiie  business  since  the  "  new  de 
of  shoes.  The  histoiy  of  tbe  firm  i 
the  foregoing  dcAcriptioQ  dcBerres 
Mr.  B.  F.  Spinney,  the  leading  inem 
tabltshed  the  basinesa,  is  a  yoang  n 
from  his  appearsnce,  abont  thirty-fi 
to  Lynn  in  1868,  now  thirteen  years 
on  Willow  Street,  associatiDg  with 
under  the  firm  name  of  B.  F.  &  G. 
the  last  named  gentleman  retired,  txti 
was  conducted  by  Mr.  B.  F.  Spinne 
Ivers  L.  Witherell,  who  is  thorougfal; 
detuls  of  mannfiioturing  shoes,  bees 
neas. 

The  rapidly  rimng  reputation  of  tb< 
style  of  goods  it  was  enabled  to  pnl 
dence  it  inspired  thrtmghoat  the  trad 
by  it«  managers,  soon  made  a  cbangi 
to  eecnre  greater  facilities  for  meetin 
1y  increasing  business.  Accordingly 
convenient  factory  was  erected  on  U 
transferred  to  it  in  tiie  year  1864. 
shown,  is  thoroughly  famished  with  i 
foctnring  shoes.  Tbe  enterprise  ant 
ment  have  always  prompted  a  timely 
fn  this  line  of  business.  And  one  n 
done,  tbe  varied  and  extensiye  depai 
ascend  from  basement  to  upper  floor 
oeSHive  stages  throng  which  a  shoi 
to  be  convinced  of  the  thorough  ^ystc 
Spinney  &  Go.  h&ve  introdnoed  into  i 
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I'he  mechanical  appjiances  are  not  only  the  beet  and  most  conl* 
plate  known  in  the  manufactare  of  shoes,  but  one  can  see  at  a 
glance,  that  the  persons  representing  the  different  departments  of 
the  work  manifest  the  intelligence  that  bespeaks  the  highest  capaci^ 
ty  in  producing  the  best  results  of  the  labor  tinder  their  control. 
By  a  natural  wisdom  and  a  shrewd  judgment  of  human  nature,  this 
establishment  has  succeeded  in  drawing  about  it  the  most  skilful 
labor  in  the  craft  of  "  St.  Crispin/'  This  fact  is  evinced  by  the 
well-known  standing  of  its  goods  throughout  the  trade. 

There  is  one  thing  we  feel  called  upon  to  say  in  contemplating 
tlie  course  of  this  house  —  it  has  never  been  willing  to  sacrifice  itfe 
reputation  for  manufacturing  a  line  of  first-class  goods,  that  will 
bear  the  most  rigid  tests,  in  obedience  to  the  clamor  for  a  chenp 
and  common  article  of  wear.  It  has  valued  more  a  permanent 
reputation  for  durability  and  taste,  than  the  temporary  triumph 
of  depreciated  products  which  are  now  so  extensively  placed  upon 
the  market. 

This  fact  explains  why  this  establishment  commands  the  pat- 
ronage of  so  many  of  the  best  shoe  houses  in  our  large  cities.  It  is 
reliable  and  straightforward  in  its  business  methods,  depends  upon 
the  merits  of  its  goods ;  is  not  fickle  and  sensational  in  its  style, 
and  therefore  wins  its  patrons  into  permanent  customers. 

The  modern  demand  for  "  shoddy ''  has  not  broken  down  its 
faith  in  the  sound  maxim  of  bosineM  that  a  good  article  at  a  fair 
price  is  better  than  a  poor  one  at  more  than  it  is  worth.  At  the 
same  time  such  are  the  financial  resoiirees  of  the  firm,  its  advan- 
tages in  purchasing  etock,  its  system  of  trained  and  skilful  labor, 
and  the  extent  of  its  operations  in  this  branch  of  industry,  that  it 
has  been  able  to  put  into  the  shoe  markets  of  the  country  the  very 
best  qualities  of  goods  at  the  most  reasonable  prices ;  thus  de- 
monstrating that  it  is  possible  to  hold  a  reputation  for  first  class 
goods  that  will  secure  the  confidence  of  the  buyer,  and  at  the 
same  time  to  furnish  them  at  prices  that  will  compel  his  pat- 
ronage. 

Messrs.  Spinney  &  Co.,  making  a  speciality  in  their  factory  of 
ladies'  wear,  and  being  determined  that  that  speciality  shall  hold 
the  highest  position  in  the  market,  may  take  some  pleasure  in 
reflecting  that  their  original  purpose,  so  uniformly  sustained,  has 
brought  them  reputation  and  success. 

The  writer  of  this  sketch  is  familiar  with  the  leading  shoe  houses 
in  the  large  business  centres  of  the  country ;  and  in  the  great  West 
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particuUrlyi  where  this  weU-koow 
the  quality  of  its  goods  comman 
Btmids  as  aa  ezamplo,  id  this  day  i 
Uake-up  of  shoeB  aie  so  marvelk 
beauty  of  the  "  fioe  art  "  of  prote 
We  predict  for  this  well-establie 
caccess,  eveo,  than  haa  cbaiacterii 
of  steam  and  inacbinery  makes 
practicable.  Past  Bucceea  will  be 
efforts.  Skill  and  energy  will  pn 
do  Dot  miBtake,  we  aliall  still  find  tl 
enabled  ua  to  give  the  tact*  of  tliii 
among  the  stipe  maDuiaotorers  of 
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aKEEMVILLE,  CONV.  —  OF  Kn.  FACE.  —  THE   ESTADLISHHEUT   AT  OBEBHVILLB. 


WsEH  Guteiiber^j"  first  conceived  of  his  fanioDS  types,  which 
liavc  revolutionized  the  world,  he  could  hardly  have  dreamed  of  a 
spirit  like  that  of  Atnerican  enterprise,  which  was  to  arise  in  ths 
then  far  future,  and  demand  of  ono  typo  in  the  nineteenth  century 
more  extent  of  execution,  —  that  in,  of  ink- spreading,  —  than  ho 
with  his  clumey  types  could  safely  attempt  with  a  whole  font. 
But  Gutenberg  lived  in  the  fifteenth  centui-y,  and  it  was  some- 
where about  the  year  1485  that  he  invented  his  wonderful  symbols. 
With  all  its  wars  among  nations,  the  world  was,  notwithstanding,  a 
peaceable  planet  then  in  comparison  with  the  hubbub  and  noise 
which  extended  commerce  and  tho  intellectaal  conflicts  which 
science  have  now  everywhere  inspired.  What  would  Gutenberg 
have  thought  of  that  printing  art  which  demands  for  tho  constmc- 
tion  of  a  single  letter  ono  hundred  and  sixty  feet  of  lumber,  while 
at  the  same  time  it  makes  use  of  small  types  in  countless  profusion 
almost  aa  numberless  as  the  sands  on  the  seo-^ore  f 

But  back  of  Ontenberg,  as  far  as  the  year  900,  —  if  we  are  to 
credit  plausible  testimony,  —  that  wonderful  people,  the  Chinese, 
made  printed  impressions  firom  engraved  wooden  Mocks ;  and  it 
may  be  that  in  their  ages  of  experience  they  may  have  come  to 
need,  and  learned  to  make,  letters  both  larger  and  smaller  than 
Yankee  ingenuity  has  devised.  Far  in  advance  of  us  miaerablA 
^Vesterncrs,  the  Orientals  had  the  good  sense,  centuries  sgo,  to  know 
that  a  paper  currency  is  preferable  to  a  metallic  one,  and  therefore 
"  made  paper  money  "  then,  like  the  senBibls  people  they  tie; 
(lS6fl) 
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masters  of  the  worid's  best  political  < 
eigncrs  are  not  permitted  to  inspect 
dios  of  art,  we  ore  ignorant  as  to 
wood  type  the  greatest  possible  succe 
and  tliiu  couutry,  we  arc  not  left  in  d 
manufactures  of  wood  type,  —  an  art 
years,  after  a  comparative  obscoratioi 
and  become  ouc  of  the  greatest  impo 
the  must  part,  to  the  advertising  ent 
which  will  not  bo  satisfied  with  mode 
itself  in  the  largest  as  well  as  most 
QODstruction  of  which  metal  type  are 

Wood  type  have,  since  the  early  di 
some  extent ;  but  it  was  not  before  tl 
tnre  became  anything  lilie  a  special  a 
a  small  scale.  In  that  year  Mr.  De 
Turk,  cut  Beveral  fiuitt  of  wood  tg 
proved  so  much  superior  to  the  woe 
that  lie  waa  induced  to  tnm  his  attei 
tian  order  of  type  as  a  distinct  bii«n< 
processes  were,  as  a  natural  inddei 
State,  very  rude  and  nnakilfal,  in  con 
day  in  the  factory  of  the  leading  mai 
Messrs.  William  U.  Page  &  Co.,  of  I 

About  the  time  tliat  Mr.  Wells  ont 
Edwin  Alien,  of  Soath  Windham,  Cc 
oontinaed  it  for  many  years,  bis  bus 
corporated  in  that  of  Messrs.  Page  & 
the  chief  machines  used  by  Hr.  All 
with  muiy  improvements  in  the  consi 
tJie  machines  now  operated  by  Mcsbi 
made  fair  progress  under  the  control 
q>cctable  bnsineas  was  ^so  conducts 
PatersoB,  N.  J. ;  but  the  businesa  i 
quiring  tor  it*  conduct,  not  only  t 
which  judiciously  supplies  an  ezistir 
outing  and  planning  gonins  which  cr 
with  the  ability  to  respond  to  it.  Fl 
tequiaitc  talents  appeared  in  the  pen 
the  founder  and  principal  of  the  hoof 
V>  V^om  TTQ  bM«  be&Ka  all&ded. 
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The  biographies  of  men  who,  like  Mr.  Page,  make  their  dieh 
tinctive  mark  in  the  promotion  of  a  great  industry,  or  an  elegant 
art,  are  never  without  interest  to  the  general  public  ;  and  that  of 
Mr.  Page  may  properly  be  dwelt  upon  in  a  work  of  Uiis  kind  in  a 
cursory  manner.  Mr.  Page  was  bom  in  New  Hampshire,  in  1829, 
and  began  his  business  career  in  a  "  country  printing  ofSce  "  at 
the  age  of  fourteen.  He  continued  to  follow,  as  apprentice  and 
"jour,''  the  profession  of  a  type-setter  for  some  sixteen  years  in 
different  cities  of  New  York  and  New  £ngland,  and  finally  made 
his  way  to  Norwich,  Conn.,  where  he  was  induced  by  a  friend  to 
turn  his  attention  to  the  matter  of  manufacturing  wood  type. 
With  a  ready  grasp  of  the  situation,  Mr.  Page's  inventive  mind 
foresaw  what  the  future  might  have  in  store  for  him,  if  the  proper 
business  conditions  could  be  controlled.  Quite  proficient  in  land- 
scape painting  and  designing,  he  had  an  intellectual  turn  of  mind» 
and  disciplined  by  having  employed  his  leisure  hours  in  sundry 
studies  which  he  could  now  make  available,  he  set  himself  with 
confidence  to  work  out  the  problem  of  a  large  and  honorable  busi-t 
ness  from  the  fragmentary  elements  which  he  found  at  hand.  It 
was  in  the  fall  of  1854  that,  with  no  one  to  instruct  him,  he  began 
the  work  of  a  type-trimmer  or  finisher.  His  judgment  was  hia 
only  guide.     What  machinery  he  had  was  poor. 

For  about  two  years  matters  progressed  slowly  and  unsatisfactori- 
ly, and  Mr.  Page  came  to  the  conclusion  that  only  by  greatly  improved 
machinery  could  the  proper  finishing  be  profitably  given  to  the 
type.  His  first  step  was  to  procure  the  machinery  of  a  wood-type 
establishment  which  had  failed  several  years  before,  and  with  cour- 
age and  genius  as  his  capital,  and  with  the  responsibilities  of  a 
'*  master  of  a  household"  upon  his  shoulders, — for  he  had  just  then 
married,  — he  started  a  factory  on  hia  own  account  at  Soutli  Wind- 
ham, Conn.  This  was  in  1856.  During  the  next  year  many  im- 
provements were  made  in  his  machinery,  and  a  much  superior  kind 
of  type  produced.  1857  was  a  year  of  financial  disasters,  and 
nothing  but  the  artistic  merit  of  Mr.  Page's  type  could  have  saved 
him  from  being  wrecked  with  the  many  business  houses  which  then 
went  down.  But  tlie  business  survived  in  a  healthy  state,  and  in 
the  fall  of  that  year  was  removed  tc  Greenville,  Conn.,  where  ex* 
tensive  quarters  were  secured ;  and  soon  finding  that  the  demand 
for  his  wares,  the  improved  kinds  which  he  had  meanwhile  devised, 
required  the  addition  of  more  extensive  improvements  in  machine 
ery,  and  a  larger  capital  than  he  then  possesaed,  Mr.  Page  entered 
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into  partnorehip  with  Mr.  Samuel  M< 
experienced  busiaesa  man,  of  Gn 
were  then  made  to  tho  machinery  of 
has  been  tho  steady  march  of  in 
only  within  the  past  four  or  five  ye 
niachtiiciy  can  be  said  to  have  bei 
nnoquallcd  for  its  purpose  in  the  v 
tliG  type  of  this  firm  is  uuiverBally  i 
QBo.  Indeed,  Messrs.  Page  &  Co.  n 
ket  for  wood  type,  and  to  be  virtoal 

The  factory  of  Messrs.  William  H 
banks  of  the  Shctuclcet  River,  and  ' 
culable  value  to  a  maDufacbiring 
posses  a  the  facilities  for  carrying  on 
ai^  prepared  to  meet  any  increasing 
quire  ill  coming  years.  This  estabi: 
large  number  of  hands,  a  goodly  poi 
exhibit  great  skill  in  the  manipuli 
machinery. 

The  principal  material  used  in  th< 
hard  maple,  and  fur  the  purposes  t 
selected  on  the  Connecticut  hills,  n( 
by  Mr.  Page  himself,  and  is  brought 
are  first  sawn  in  cuts  across  their  di 
sequently  packed  away  in  a  drying  i 
they  are  made  up  into  type.  The 
smooth  by  hand,  and  planed  to  ty) 
piece  being  gauged,  to  insure  the 
surface  is  then  twice  lacquered  and  a 
it  in  a  perfectly  smooth  and  polisli 
sawed  into  pieces  of  the  requisite  si 
the  most  interesting  feature  of  the  v 
posters  and  general  printing  arc  m 
pica,  or  one  third  of  an  inch,  up  tc 
chinery,  and  cut  partly  by  hand,  fr 
largest  thus  far  made,  which  require 
lumber  per  lettor  I 

The  machine  for  cutting  the  t3f] 
genious  contrivance,  and  of  such  a  i 
ble  to  describe  or  explain  without 
bang  made  of  cast  iron  and  Bteel,  tl 
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targe  cast-iron  table,  the  pattorn  is  fastened  in  at  one  point,  while 
the  block  for  the  letter  iB  fastened  at  another,  A.  tracer  at  one 
corner  of  the  machine  is  made  to  follow  the  pattern,  while  the  cut- 
ter at  another  point  cuts  the  letter.  The  cutter  makes  from  eigh- 
teen to  twenty  thousand  revolutions  per  minute.  As  the  machiiie 
is  adjustable,  a  number  of  sizes  can  be  cut  from  the  same  pattern. 
A  difficulty  is  here  experienced  in  making  borders  for  two  colors 
in  wood.  After  one  lot  is  made,  and  the  machine  altered  or  changed 
to  a  different  size,  it  is  almost  imposEible  to  reset  it  eo  that  a 
continuation  of  tho  same  border  would  match  the  first  one  cut. 
-Wbeo  the  letters  are  taken  from  the  machines,  they  go  into  thje 
hands  of  the  type-trimmer,  where  the  beat  of  skilled  workmanship 
is  required  to  give  them  the  finishing  touches,  then  soaked  in  oil, 
and  put  up  in  packages  of  couveniciit  lengths  for  boxing. 

There  are  also  several  machines  for  the  preparation  of  various 
other  styles  of  wood-cutting,  a  most  successful  feature  being  the 
elegance  achieved  in  the  cutting  of  tint-blocks  for  envelopes  and 
other  purposes.  The  lines  on  hese  blocks  are  cut  so  exceedingly 
fine  and  delicate  that  it  becomes  a  matter  of  wonder  that  it  is  pos- 
sible to  print  from  them  without  the  ink  at  once  filling  the  surface 
of  tho  block ;  yet  some  of  the  choicest  specimens  of  press-work 
that  we  are  familiar  with  have  been  done  from  these  same  wooden 
tint-blocks.  The  type-cutting  machines  arc  quite  expensive  aflairs, 
some  of  those  used  by  Messrs.  Page  &  Co.  having  cost  in  the 
neighborhood  of  one  thousand  doUai-s  to  build. 

The  accompanying  full-page  engraving  illustrates  some  of  the 
exquisite  wood-type  workmanship  of  Messrs.  William  II.  Page  & 
Co.  It  will  be  observed  that  the  art  is  specifically  confined  to  the 
letters  cf  the  alphabet,  but  includes  rules,  borders,  etc.,  con- 
nected with  the  printing  buBioess. 
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Febhap9  nothings  in  the  histoi; 
marked  than  are  modem  improveic 
tion,  especial];  those  adapted  to 
And  among  these  improvements  : 
those  which  have  been  effected  in 
of  various  springs,  to  make  the  i 
vehicle  may  be,  more  comfortable  ti 

Chariots,  or  two-wheeled  vehicles 
ing  parts,  and  made  tolerable  to  the 
ef  their  upper,  or  box  work,  existed 
These  were  mostly  used  by  kings  ai 
or  by  soldiers  in  buttle,  sometimes 
knives  affixed  to  their  axles.  \V 
Egypt,  he  "  made  him  to  ride  in  th( 
(Qen.  xli.  43),  which,  though  a  not 
sort  of  "  croBB  "  for  poor  Joseph 
springs  the  clumsy  chariot  could  hi 
to  a  modern  lumber-box  wagon.  S 
ness  in  the  chariot  line,  as  is  evi 
business  was  probably  a  profitable 
for  six  hundred  shekels,  or  about  I 
dollars  of  our  money.  In  reading 
Scriptures,  and  reflectJDg  upon  Su 
(1272) 


CARRIAGE  AlLRS  AKD  SPRINlGhS.  1278 

fioperior  wisdom,  one  is  led  to  wonder  that  some  jmprovemcnts 
in  these  vehicles  were  not  made  by  him.  lie  oaght  at  least  to 
have  displayed  the  small  modicum  of  genius  which  it  requires  to 
invent  carriage  springs  of  a  poor  kind.  But  the  history  of  man 
shows  that  talent  and  genius  have  been  distributed  along  down  the 
line  of  the  ages  among  men  with  a  sort  of  parsimony  on  the  part 
of  Nature,  as  if  the  good  dame's  gills,  or  source  of  the  same, 
were  limited.  Perhaps  it  is ;  and  this  would  account  for  Solo- 
nion*8  stupidity  in  persisting  in  riding  in,  and  dealing  in,  lumber- 
box  chariots,  constructed  with  bungling  axles. 

The  Greeks  and  Romans  used  chariots  to  some  extent,  but 
the  general  use  of  these  or  other  wheeled  vehicles  was  impossible 
in  early  times  on  account  of  the  want  of  suitable  roads.  Even  till 
after  the  middle  ages,  during  which  riding  was  principally  done  on 
horseback,  carriages  were  uncommon,  so  much  so  that  one  of  nn 
indiflerent  and  uncomely  structure  was  thought  fit  to  be  mentioned 
in  history,  if  it  chanced  on  occasion  to  bear  a  king.  Even  in  1550 
there  were  only  three  coaches  to  be  found  in  Paris,  then  a  distin- 
guished city.  Coaches  were  introduced  into  England  in  1554,  the 
first  by  a  Dutchman,  for  Queen  Elizabeth's  use.  Soon  after 
**  (livers  great  ladies,"  in  jealousy  of  the  queen,  caused  coaches 
to  be  made  for  themselves,  to  ride  up  and  down  the  countcy  in  ; 
and  after  a  period  of  a  quarter  of  a  century  the  coach-making  trade 
obtained  some  foothold  in  England. 

In  the  early  settlement  of  this  country  nothing  better  than  the 
common  ox-cart,  or  the  most  cumbersome  wooden-axle  lumber-box 
wagon  was  known  up  to  a  comparatively  recent  date.  In  the  early 
part  of  this  century  the  greatest  advance  made  in  carriages  was 
the  adaptation  to  some  of  the  leathern  side-spring.  To  the  intro- 
duction and  perfection  of  the  iron  axle  and  the  best  class  of  steel 
•iprings,  permitting  lightness  of  structure,  is  due  the  present  ele- 
gance of  our  wagons  and  carnages,  which  have  no  equals  in  the 
world.  The  traveller  from  this  country  to  Europe  is  at  once 
struck  with  the  comparative  cumbersom^ncss  and  inelegance  of 
European  vehicles. 

The  axle  and  spring  manufacture  in  this  country  constitutes  a 
large  business  interest,  employing  a  great  amount  of  capital  and  a 
large  number  of  hands  in  various  parts  of  the  land.  The  repre- 
sentative establishment  of  the  United  States  in  the  manufacture  ©f 
sprinp^s  and  axles,  both  in  the  matter  of  quality  and  in  that  of 
quantity  as  regards  the  perfectly  finished  kinds  of  the  litane,  is  that 
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of  The  Mownr  Axle  and  Machine  Co 
who  make  all  kinda  of  axles  and  s] 
most  tasteful,  such  as  we  uec  in  trotti 
omnibuses,  for  example.  The  biisiiie 
lished  ia  1816  by  Mr.  Samuel  Mowi 
and  a  pioneer  of  cotton  mauufactuv 
had  accomulated  a  large  eetate,  eiiabl 
the  axle  and  spring  bueiaess  with 
which  the  state  of  the  art  then  perm 
ittg  position,  which  the  esUblishmeii 
business  was  conducted  under  Uie  fij 
Suns  till  1869,  when  it  was  iiicorpon 
Mowry  Axle  and  Machine  Company. 
At  this  establishment  in  the  manu 
Salisbury  iron  ia  used,  brought  to 
mill  in  bars.  It  is  first  cut  into  pro| 
heated  to  a  red  heat,  and  drawn  o 
collar  of  the  axle  is  formed  ia  diee 
portion  on  which  the  wheel  runs.  ^ 
right  size,  and  receives  whatever  gn 
etruction,  and  is  then  "  stecl-convcn 
depth  of  about  one  sixteenth  or  an  ci 
coming  so  bard  that  a  file  will  make 
process  of  stccl-convcrting  is  this  : 
cast  iron,  twice  as  large,  perhaps,  a 
bone  dust  and  other  materials  cont 
the  axle  anns  are  thrust,  and,  thus 
of  charcoal,  and  of  intense  heat, 
speedily  c^ciued,  parting  with  theii 
rectly  to  the  red-heated  arms,  conve 
into  steel.  The  arms  are  taken  ffoi 
denuded  of  the  boxes,  and  plunge 
them  to  such  a  degree  tiiat  no  amo 
grindatonee  or  emery  wheels,  proi 
Hence  it  ia  neceaaary  that  they  be  d 
ing  the  thread  out  upon  their  ends,  < 
this  process.  Salisbury  iron  ia  the  i 
in  use,  and  therefore  the  best  for  tl 
this  company  are  brought  to  given 
axlea  of  a  certain  aize  could  run  in  i 
tercbanged. 
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The  nuts  attached  to  these  axles  are  made  of  a  peculiar  compo- 
sition, and  the  boxes  of  cast  iron  lined  with  the  same.  Constructed 
of  this,  the  boxes  are  far  more  durable  than  if  made  of  iron.  Most 
of  the  improvements  which  have  been  made  in  axles  in  the  last 
quarter  of  a  centuiy  have  originated  at  this  establishment.  Per- 
haps the  most  noticeable  of  them  is  the  leaving  of  a  small  shoulder 
on  the  arm  at  the  point  where  it  unites  with  the  collar.  When 
the  arm  is  cut  down  so  tha^  its  line  at  that  point  forms  a  right 
angle  with  the  collar,  the  axle  is  liable  to  break  there.  Oil  and 
dirt  gather  at  that  poiut,  and  by  the  tremor  of  the  axle  when  in 
running  use  are  made  to  cut  into  the  axle  at  the  collar  joint,  and  so 
weaken  the  axle  there.  Had  this  house  secured  the  improvement 
by  letters  patent,  instead  of  generously  abandoning  it  to  the  pub- 
lic, this  item  alone  would  have  brought  to  them  a  vast  fortune  in 
addition  to  their  large  capital.  As  an  example  of  the  perfect  axle 
work  of  this  establishment,  the  fact  may  be  mentioned  that,  alter 
ten  years'  constant  use,  tliese  axles  ^re  found  to  l^gar  the  impression 
of  the  makers'  name,  stamped  .on  the  arm  before  being  steel-con- 
verted, as  clear  and  distinct  as  when  first  placed  in  use,  and  this 
at  points  whero  the  whole  weight  of  the- vehicle  or  loads  are  felt. 

The  carriage  springs  of  The  Howry  Axle  and  Machine  Company 
are  unequalled  for  finish,  elasticity,  and  durability.  These  are 
made  of  the  best  English  or  Swedes  steel.  When  the  business 
was  commenced  by  this  house,  springs  were  bpt  little  in  use. 
Several  manufacturers,  in  attempting  te  establish  the  business,  had 
failed.  English  steel  was  used,  which  was  pot  then  good.  The 
steel-makers  made  it  of  English  iron,  which  was  then  not  so  dura- 
ble as  n^w.  Many  years  transpired  befbre  steel  springs  were 
brought  to  the  durable  and  economic|d  point,  and  great  credit  is 
due  to  Mr.  Samuel  Mowry,  especially,  for  the  genius  and  industiy 
which  he  used  ip  putting  the  factiire  of  steef  springs  in  this  coun- 
try on  a  pcrmancnt'basis. 

The  steel  comes  to  the  factory  in  bars,  which  are  cut  into  re- 
quired lengths.  The  ends  of  those  intended  for  the  "  backs,"  or 
the  longest  parts  which  are  attaclied  to  each  other  by  '*  heads," 
are  heated  to  red  heat,  and  the  heads,  first  struck  out  into  the 
right  shape  from  Swedes  iron,  are  welded  on  under  a  power-ham- 
mer, which  "  forms  "  the  head.  These  heads  are  uniform  in  shape, 
so  that  they  will  all,  of  a  given  size,  apply  to  backs  of  a  certain 
size.  This  inethod  of  heading  is  a  very  great  improvement  over 
the  common  process,  and  is  an  invention  of  great  value. 
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Thfi.  seTcral  plates  of  the  springs  ai 
gradually  tbinniag  to  their  ends,  whei 
under  a  gauge,  bo  that  tho  spriag  wh< 
face  a  perfectly  regular  declension  in 
the  end3  of  the  backs,  where  the  latl 
There  are  many  adrantages  in  springi 
elavticity  and  durahility,  as  w#  «a  el 


shapes  out  the  backs  fU  suit  bispat 
plate  to  it.  When  otherwise  finished 
J^o  spring  is  allowed  to  leave  the  esti 
.gone  the  most  thorough  tests,  Havii 
hy  extreme  care  in  tho  manufacture  oi 
tinues  to  preserve  it  by  fthe  same  mea 
Xsido  from  its  axles. and  «[Hiags,  th 
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comment  here  in  the  fact  that  it  controls  the  manufacture  of  seT« 

ji 

eral  most  important  machines  for  working  in  iron.     Among  these 
we  have  selected  three  for  especial  mention,  one  of  them  being  the 
sp-caUed  "  Reed  and  Bo  wen  Punch  "  (a  cut  of  which  we  here  give, 
afid  which  will  better  describe  the  machine  than  can  mere  words), 
for  blacksmiths'  and  carriage  smiths'  use ;  another  being  '*  Sibley's 
Self-oiler  Journal  Box,"  which  we  will  describe  farther  on ;  and. 
the  third  being  one  of  the  n^iost  marvellous  inventionfs  ever  made 
Ia  mecbapics,  and  known  as  "  West's  American  Tiro-setter,"  rep- 
T^aenW^W  of  w}iich  accompiany  this  l^li<?le  on  the  annexed  page 
of  cutA.     The  punch  is  of  immense  power,  apd  comprises  in  ito , 
cpustruction  a  pair  of  shears.     Its  con^binatipQ  of  levers,  foi^r  ia 
number,  is  such  that,  with  100  lbs.  power  on  the  lever«  a  pressure, 
of  more  than  7Q,WQ  lb9*  ie  given'  to  the  punch  proper,  and  more 
than  52,000  lbs.  to  the  shears..    The  whole  machine,  weighs  h\x%; 
3&0  lbs.     On  the  top  of  the  machine,  where  tyrQ  wj^els,  like,  with- 
handles,  are  observed  attached,  two  ends  of  a  tire,  for  example,  ^ 
n^aj  be  placed,  held  by  these  notched  wheels,  and  be  thoroughly 
"upset"  with  one  motion  of  the  lever,  rendering  cutting  and. 
gelding  entirely  unnecessary  ;  and  a  perfect  circle  of  any  size  can . 
be  formed  by  placing  an  iron  bar  in  a  "  bender  "  at  the  end  of  the 
shears.     By  this  machine  saws  are  gummed  with  a  freedom  and 
celerity  never  obtained  by  any  other  machine.     Only  one  man  is 
required  to  work  the  machine.     This  punch  has  already  acquired , 
the  reputation,  among  firstrclass  manufactui^os  due  to  its  great 
merita. 

The  Sibley  self-oiler  journal  box  i?  a  spocinfien  of  perfect  mech- 
aaism.     It  is  the  invention   of  Mr.    Rufas  Sibley,   the   superiu-^ 
tendent  of  the  establishment.     The  journal  box  may  bo  fixed  on  a , 
stand  or  suspended  in  "  hangers."     The  journal  box  is  united  wiUi , 
the  improved  hanger  by  bolt  and  chock-nuts,  and  is  so  constructed^ 
externally  as  to  adapt  itsQlf,  being  hung  on  trunnions,  to  any  up- 
and-dow|i  or  lateral  motion  of  the  shaft,  fulfilling  perfectly  in  thiiij 
regard  the  long-felt  desideratum.     It  i$  constructed  in  two  pieces,. 
a  base  and  cap  fitting  tp  each  other.     Within,  in  each  part,  is  cu.t;- 
half  of.  an  oil-chamber ;  within  tliis  chamber,  and  affixed  by  a  screw, 
to  the  shaft,  is  an  iron  ring  with  a  small  scoop  attached  to  it,  and, 
which  revolves  with  the  shafl,  the  scoop  at  every  revolution  dip-; 
ping  up  the  oil  from  the  chamber  anu  carrying  it  upward  so  as  to 
constantly  lubricate  the  shaf^.     A  groove  is  made  in  either  end  of  r, 
the  base  leading  to  the  oil-cha^^iit^.,  through  whi^h  wjif^^erer  oil- 
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rt'ay  bave  found  ita  way  to  the  endi 
tbere  prevented  from  leaking  out  hy  { 
of  the  jonmul,  may  trickle  back  to  tb 
the  cap  are  cat  eockets,  iu  which  i 
placed,  which  duly  spread  tlie  oil  upo 
preventing  its  escape  at  the  ends.  T 
with  oil  but  once  a  year,  and  aavea 
amount  of  oil  which  would  be  requin 
journals  hav«  undei^ne  some  two  ye 
our  largest  manufactories,  and  persoi 
induced  to  forego  them.  Another  i 
that  it  is  easily  adaptable  to  the  shaft 
able  to  put  it  op. 

The  "  West  Tire-setter,"  the  inve 
West,  whose  name  ia  worthy  of  a  plaot 
portant  inventors  of  the  world,  consist 
more  thin  leaves  of  iron  or  steel,  an  ei 
inches  wide,  thus  making  a  flexible 
which  adapts  itself  to  close  cootaot  v 
of  any  ordinary  sized  wheel,  and  by  t 
screw,  operated  by  hand,  lever,  or  ot 
pressure  upon  the  tire  to  compress 
amount,  to  properly  and  effectually  ti, 
tjre  in  less  than  two  minutes,  without 
in^  the  varnish,  or  in  any  way  injur 
ordinarily  about  twenty  minutes  to  s 
riage  wheels.  At  a  test  of  a  large  si 
tory,  an  iron  tire,  three  inches  wid' 
shortened  three  inches  with  pcrfiect  c 
without  being  placed  on  a  wheel.  Tt 
most  scientists,  but  it  is  neverthetess 

The  saving  by  this  method  is  obvii 
taking  out  bolts,  no  breaking,  ecratchi 
Tarnish,  and  saving  in  time  to  the  pei 
to  the  customer,  by  having  bis  carr 
cent,  over  the  old  method,  Bvery  ca 
vided  with  one  of  these  machines,  and 
be  without  one.  The  prices  of  these  i 
$650,  according  to  size.  One  man  a 
easily.  We  feel  a  peculiar  pleasure  it 
mecbanism  to  public  consideration. 


CABRIAGE  AXLES  AND  8PBINGS.  . 


1281 


The  Mowry  Axle  and  Uachinv  Company  are  also  sole  manufac- 
turers of  Sibley's  Fhotogr^h  PrasSf  which  may  be  described  as 
an  inverted  car  working  witUia  «  frame  on  foor  wheels,  which  are 
6o  connected  with  the  roller  by  wliich  the  picture  is  rolled  as  to 
move  along  with  it,  thus  preventing  the  card  from  "curiing,"  and 
obviating  the  artistic  defonnity  which  always  follows  the  use  of 
the  rollers,  by  the  elongation  of  the  picture  which  they  produce. 
Good  pictures  are  thus  usudly  spoiled.  This  establishment  also 
manufactures  paper  engines,  rag  boilers,  and  all  the  machiueiy 
connected  with  paper-making,  up  to  the  Fonrdrinier  machine. 

The  Mowry  Axle  and  Machine  Company  will  be  seen  by  the 
above  to  be,  sot  only  the  leading  manofacturera  of  carriage  axles' 
and  springs  in  this  country,  bat  peculiarly  alive  to  the  promotion 
of  excellent  machinery  of  various  kinds. 


4IIHIJ1VX.  )1)IA 
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W.  —  Tl 
•■   4HD   aOI),   OV,  Bl^70l 


The  stcDcil  plate  belongs  to  that 
aacea  which,  liko  the  screw,  the  jaci 
while  the;  are  very  simple  in  themsi 
we  could  hardly  exist  witbolit  them, 
plate  of  wood,  metal,  leather,  or  oth 
mental  painting,  the  marking  of  nam 
ornament  or  name  is  cut  out  of  the  pi 
flat  surface  to  be  marked,  and  the  p 
How  old  is  this  proceaa  pf  MbfffK^i^g, 
ing ;  but  probably  eomctl!|^r  like/  tl 
discovered  early  in  the  alt  of  wniime 
that  stencils  were  cut  e,»  H^  bMik  as  I 

The  business  of  mMo![tiata,tittg  stc 
in  this  country  at  the  pr^i^t  tii]M>i 
witb  the  advance  of  vujous  coiaqu 
ducting  of  which  ^e  etencil  is  found 
ably  ten  times  moro  stencils  are  Bov 
ten  years  ago.  EveryKody  has'tea 
stencil  for  markicig  clothing,  boohs, 
light  personal  property,  while  businee 
trade  find  the  stoncil  the  only  satisfac 
marking  boses,  bales,  and  barrels  of 
immense  enterprises  like  those  of 
stencil  is  invaluable.  The  countless 
rels  of  flour,  sent  hither  and  thithe: 
bear,  for  the  most  part,  the  marks  of 
an  ingeniona  proElem  for  some  curioa 
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decide  of  what  value  the  stencA  is  to  the  flour  tfade  alone  of  the 
country,  in  the  amount  of  valuable  time  it  saves  for  a  given  time, 
in  contrast  with  that  which  would  he  required. by  the  old  forms  of 
marking.  Doubtless,  in  the  course  of  ten  yeara,  the  saving  would 
amount  to  an  enormous  sum  in  dollars  and  cents. 

Up  to  1841,  no  great  business  was  done  in  stencils  in  this 
country.  Previous  to  that  timf ,  the  stencil  w:as  made  mostly  of 
pasteboard,  and,  at  that  date,  the  term  ''stencil'^  was  but  little 
understood.  Now,  the  business  is  a  regular  and  established  one, 
and  the  catalogue  of  "  a  name  stencil  outfit  ^'  for  making  stencils 
for  marking  clothing,  is  quite  an  imposing  array  of  items,  con- 
sisting of  an  alphabet  of  dies  for  cutting  capital  and  small  letters ; 
dies  for  cutting  ornamental  designs ;  cases  for  the  dies ;  steel 
hammer ;  steel  shears ;  framing  knife ;  steel  compasses  ;  smooth- 
ing stone ;  bed  plate  and  block  scraper ;  rule  and  measure ;  steel 
scribe ;  polishing  brush ;  rubber  for  countersinking ;  lignum  vitss, 
block  ;  polisMng  powder ;  cpmbination  square  and  scroll  pattern ; 
brass  and  German  silver  to  make  the  stencils  of;  zinc  frames; 
numerous  vials  of  indelible  ink,  etc.  And  there  are  other  outfits, 
such  as  a  "bui^iness  stencil  outfit,"  "  key  check  outfit,"  etc. 

Stencil    pUtcs  arp  n^ostly    made,   nowadays,  from   sheets  of 
brass,  of  the  kind  called  "  low  brass,"  very  malleable  and  soft, 
and  much  care  must  be  taV^n  in  laying  out  the  work.     Messrs. 
John  and  Frank  G.  Pope,  doing  business  under  the  firm  name  of 
John  Pope  &  Son,  at  No.  9  Dock  Square,  and  No.  9  'Change 
Avenue,  Bostoq,  Mass.,  fkxe  the  oldest  manufacturers  of  stenci^ 
ia  the  United  States,  having  commenced  the  business  in  1841. 
hlr,  John  Pope  is  one  of  the  substantial  citizens  of  Boston,  a  class, 
of  men  who,  for  sterling:  worth,  native  intelligence,  and  solid  in-, 
formation,  have  no  superior^,  if  equals,  anywhere,  as  valuable 
members  of  society.     A  life  of  industry  and  moral  integrity  has^ 
won  for  Mr.  John  Pope,  and  the  firm,  the  full  confidence  of  all 
who  know  him  ;  and  to  this  reason,  probably,  as  well  as  to  the 
perfect  work  done  by  them,  is  due,  in  good  part,  the  fact  thal^ 
this  old  firm  stands  to-day  at  the  head  of  the  stencil-making  busi-; 
ness  in  this  country.     This  firm  has  oontributed  largely  to  the, 
adjuncts  of  the  businessi  and  manufactures,  among  other  things, 
the  best  kinds  of  "  stencil  paste,"  and  of  various  colors,  princin 
pally  the  blue,  green,  red,  and  black.     Their  paste  is  of  peculiar 
composition,  and  stands  at  the  head  in  the  market. 


"    — TUB   INVEHTIOIt    Of  HOOK 
VACTTIBK   IM  Tflla   CODXTKT. 


'  Op  the  mittioDs  of  persons  in  th 
depend,  in  arrsTing  themaelvea,  Qpoi 
Kow  few  ever  think  how  much  the 
Bimple  convenieacea  for  ihe  make  an 
snd  how  lon^  the  world  was  oblig 
depend  upon  varioas  make-ehitle,  bei 
this  simple  device  I  In  the  liietory  c 
time,  suEBcient  attention  has  not  been 
the  industrial  cauBca  underlying  it« 
With  the  firat  mention  of  the  aaaum] 
"first  parents,"  in  the  garden  of  £< 
is  the  garment  they  assumed :  "  ai 
gether,  and  made  themselves  aproni 
simply  soggests  that  they  clothed 
made  of  leaves,  and  is  not  specific  ci 
iriiape.  In  fact,  on  account  of  this  ' 
the  dress  they  made  varies  in  difien 
and  what  is  known  among:  InUiograpt 
is  a  copy  of  t^  editions  of  the  trans 
thorized  one  of  King  James,  which  v 
sage  is  translated  "made  ^emsolv 
clothes  worn  by  mankind  were  unq 
worn  by  many  tribes  of  the  least  devi 
simply  of  a  skin  tied  about  the  loii 
Before  any  cloth  could  be  made,  m 
process  of  weaving ;  and  the  first  fi 
made  from  cloth  were  undoubtedly 
{1264) 
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had  before  been  using.  The  very  form  of  the  human  figure  jus- 
tities  the  division  of  all  clothing  into  two  classes,  those  depend- 
ing from  the  shoulders,  and  those  from  the  hips.  Iti  early  times, 
as  in  the  East  up  to  the  present  day,  the  clothing  worn  was  flow- 
ing, and  hung  loosely  from  the  shoulders,  being  secured  about  the 
waist,  if  so  confined,  with  a  cord  or  belt.  For  securing  the  va- 
rious articles  of  dress,  when  garments  fitting  portions  of  the  body 
began  to  be  worn,  strings  were  first  used  ;  and  with  the  invention 
of  lacing,  in  which  a  string  was  passed  through  eyelets  made  ia 
the  two  edges  of  a  garment,  it  first  became  possible  to  make  a 
closely  fitting  covering  for  the  upper  portion  of  the  body  which 
should  adapt  itself  to  the  form,  and  display  the  outlines  of  the 
person.  Before  this  the  shoulders  were  covered  with  a  loose 
drapery,  which  either  descended  in  folds  to  the  feet,  or  was  else 
wrapped  about  the  upper  part  of  the  person,  and  kept  confined 
around  the  waist  with  a  girdle  or  belt.  The  gannent,  envel- 
oping the  entire  person,  was  made  so  long  as  to  trail  upon 
the  ground.  The  inconvenience  wliM^h  would  arise  from  having 
the  dress  dragging  on  the  ground-in  front  was  obviated  by 
lifting  it  up,  so  as  to  make  it  even  with  the  feet,  and  then, 
by  a  girdle  round  the  waist,  confining  it,  leaving  the  excess 
in  length  to  fall  over  the  belt,  in  folds  about  the  waist.  A 
somewhat  similar  style  prevailed  in  Rome,  and  remained  in  use 
in  Europe  until  the  middle  ages.  Then,  with  the  invention  of 
lacing,  tightly  fitting  coverings  for  the  upper  part  of  the  body 
began  to  come  in  use.  The  first  improvement  upon  lacing  was 
the  invention  of  buttons,  and  the  exclusive  use  of  these  was 
finally  replaced  with  that  of  hpoks  and  eyes.  Before,  however, 
the  advantages  of  this  simple  method  could  be  made  general,  the 
art  of  working  metals  bad  to  be  perfected,  and  the  processes  of 
manufacture  which  should  so  cheapen  the  production  of  hooks  and 
eyes  as  to  enable  every  one  to  obtain  them,  had  to  be  invented. 
Ta  arrive  at  this  has  required  a  long  course  of  industrial  advance. 
Finally,  wire  came  to  be  made  cheaply,  machinery  was  invented 
to  cut  and  bend  it  into  required  shape,  and  hooks  and  eyes  were 
produced  in  immense  quantities,  and  were  put  upon  the  market  at 
prices  seventy-five  per  cent,  lower  than  were  the  like  articles  be- 
fore the  machinery  for  their  manufacture  was  invented.  Ilooks 
and  eyes  are  principally  and  extensively  manufactured  in  Water- 
bury  and  New  Britain,  Oonn. 


Among  the  variouB  &rticlea  forpc 
nuity  proridefl  for  our  oonvenieuce 
more  to  our  comfort  than  the  boum 
provided  in  Bucb  quantities  ^7  the  1 
industry  as  practically  to  'pbce  tt 
one.  The  Arst  saggestiOQ  of  a  pin 
to  our  uncivilized  ancestors  by  tb 
bear ;  and  among  the  nations  of  an 
arts  of  working  metals,  Tarioos  su 
nseful  little  articles.  £ven  up  to  q 
now  have  them,  were  nnknown,  and 
poor  were  obliged  to  make  use  of 
while  the  rich,  even  the  ladies  of  tl 
clasps,  or  skewers  made  of  gold,  si]^ 
In  England  pins  Were  first  introdn 
this  country  wire-drawing,  upon  v 
depends,  was  firat  introduced  in  the 
ber,  1666,  \athaniel  Robbinson,  ' 
General  Conrt  for  aid  in  establiali 
however,  did  not  grant  his  request 
next  year  Joseph  Jenhs,  Sr.,  desir 
advance  a  sutne  for  y*  enconragemei 
court,  in  reply,  thought  it  "  not  m 
that  design  ;  but  being  desirona  to  < 
in  manuall  arts  and  trade  of  pnblicq 
that  there  are  in  this  towne  a  sett  ( 
that  there  be  some  in  this  place  that 
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imploy,  the  improovement  wherciof  would  be  of  gretet  use  In  ^ndry 
respects,  this  court  doth  therefore  order  the  Treasurer  of  the  coun- 
ty to  disburse  out  of  the  public  treasury  such  a  sume  of  money  as 
will  be  necessary  for  the  purchase  of  the  said  instruments  and 
tooles,  not  exceeding  fifteen  pounds ;  and  the  Treasurer  and  Mayor- 
Geuerall  Leveret  are  appointed  and  empowet^  to  dispose  of  the 
said  instruments  so  as  tnay  best  further  the  ends  proposed,  feus  also 
to  disburse  forty  shillinrgs  for  the  encouragement  of  tho6e  that 
shall  make  cards  and  [Ainu's  of  the  said  lidar.'' 

Of  the  growth  of  this  propbsed  indiitotry  nothing  ihore  appears 
from  the  records.  The  nelt  notice  we  fihd  of  the  business  during 
the  colonial  timci^  'aj^pears  In  the  ITisIbi^  6/ Rhode  IsUmd.  Dur- 
ing the  revolution  pims  were  inade  at  Chmb^rland  by  Jeremiah 
Wilkinson,  who  drew  the  wire  himself  for  their  manufacture.  Up 
to  this  time  the  heads  of  pins  wete  made  of  a  fine  wire,  twisted 
firmly  about  the  top  of  the  body  of  the  pin ;  and  during  the  same 
contest  Samuel  Slocum,  of  Rhode  Island,  who  some  twenty-five 
years  before  had  patented  a  machine  for  making  solid-headed  pins 
in  England,  introduced  a  machine  for  making  them  in  this  country, 
and  commenced  their  manufacture  in  Providence.  In  1776  Leonard 
Chester,  of  Wethersfield,  Conn.,  proposed  to  the  legislature  of  the 
state  to  erect  a  pin  factory  in  tliat  town ;  and  a  few  years  later 
Dr.  A  polios  Ilinsley,  of  Connecticut,  who  was  a  fertile  inventor, 
invented  a  machine  for  mi^iisg  pins.  In  1775  the  convention 
which  assembled  at  New&ni,  N.  C,  on  the  3d  of  April,  resolved, 
"  from  common  prudence. and  regard  for  the  colony,  to  encourage, 
both  by  their  influence  tod  iby  peccmiary  rewards,  the  arts,  manu- 
factures, and  agricultute  of -the  Qoiony;"  and  the  Provincial 
Congress  of  the  state,  in  the  flail  6t  the  same  year,  followed  the 
same  course,  and,  among  other  mettdtireB»  ofiered  fifty  pounds  for 
the  first  twenty-five  dosB^  pins  of  d^lh^stic  make,  equal  to  those 
imported  from  EnglaifS/  ind  costing  seven  shillings  and  sixpence  a 
dozen.  This  will  give^^us  dh  idd^  of  the  scarcity  and  the  cost  of 
pins  in  this  country  just  prior  to,  and  during,  the  revolution. 

Through  various  struggles,  the  manufacture  of  pins  has  in  these 
times  grown  to  be  a  very  important  art  in  this  country.  Probably 
as  good  pins  as  any  made  in  the  world  are  manufactured  here. 

In  1831  Dr.  J.  I.  Howe,  then  of  New  York,  succeeded  in  in- 
venting a  machine  for  making  pins,  which  did  very  good  work, 
and  made  pins  at  one  operation.  The  next  year  a  company  was 
formed  for  the  manufacture  of  Dr.  Howe's  machine. 
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In  1636  another  compiuiy  waa  for 
chinery,  which  continued  its  opcrati 
Uowe  until  1865.  Uca4BrhiIe  Dr. 
provementa  of  great  importauoe  in 
1838)  the  "  rotary  "  machine.  But 
proved  in  aubBequeat  times.  Thei 
headed  pin.  Ai  a  aeotaauy  a4fun 
came  finally  the  piD4tickin^  mach 
Samuel  Slocnm,  and  patented  by  bin 
an  important  improvement  in  mac 
patented  in  1843 ;  uid  he  and  M 
joint  ownen  of  the  two  patents, 
making  business  steadily  increased 
The  chief  cstabli^menta  for  the  ma 
in  Birmingham,  Waterbury,  and  Wi 


VEBD  AKTIQDB.  —  W 

EXPORT,  AND   MANVFACTtrBB   OP    MARBLE    IM    THB    UMITSD  STATSS.  —  BBOWIT 

FBBEBTOMB. — TRB    POKTI^HU  QDAKBIES. — MEW    JBBaET    STOKB- — UQIISON 


TRY.  —  BLATE  QUARaiBS.  - 

Altrouoh  the  early  colonists  of  Massacliusetts  found,  or  could 
have  found,  abundant  supplies  of  slate,  stone,  clay  for  bricke,  and 
other  durable  building  niaterinl,  yet  for  more  than  a  century  wood 
was  almost  universally  uaod.  In  165T  in  such  buildings  in  Boston 
as,  according  to  the  description,  were  "  fairly  set  forth  with  brick, 
tile,  slate,  and  stone,"  these  materials  were  imported.  A  single 
building  (King's  Chapel)  was  built  of  the  Braintrec  granite,  in 
1752,  the  first  granite  used  in  the  country.  The  Dutch  of  New 
York,  who  imported  the  yellow  brick  from  Holland,  put  stone  on 
the  free  list,  in  1648,  to  encourage  its  introduction  from  abroad,  - 
when  literal  "  free  stone  "  might  have  been  had  Ibr  the  quarrying 
close  by  in  New  Jersey.. 

The  foundations  still  standing  of  old  wooden  buildings  erected 
in  the  last  century  show  that  the  early  settlers  made  use  of  such 
surface  stone  as  were  readily  procurable  for  this  purpose,  the  rocks 
in  the  fields  and  on  the  hill-sides  fiirnishing  the  supply,  while  the 
smaller  pieces  were  used  in  the  stone-wall  boundaries  of  farms  and 
fields.  The  extensive  quarrying  of  the  Quincy,  Mass,,  granite 
began  early  in  the  present  century,  and  the  first  railroad  in  the 
country  was  built  from  these  quarries,  three  miles  to  the  Neponset 
74  (1»») 
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Kver,  in  1827.     It  waa  a  horse  railro 
portation  of  tliis  stone  for  8liipmcnt. 

All  New  Englaiid  aboiffis  in  grani 
highlanils  of  the  lIudBon  River,  on 
Bay,  in  South  Carolina,  in  Georgia, 
other  states.  Tliere  are  very  supcrii 
Maine,  which  have  the  advantage  i 
stone  IB  fully  equal  to  that  of  Maasac 
durability  the  Quiiicy  granite  is  mo 
many  buildings  in  the  large  cities  on 
been  exported  to  the  West  Indies.  K 
arc  the  Merchants'  Exchange  (now  n 
tiie  Astor  House  in  New  York,  and 
Orleans.  Enormona  blocks  for  pillar 
been  got  out  in  these  quarries,  and  t 
have  been  cut,  finished,  and  numberc 
for  laying  in  their  proper  place  in  the 
dreds  of  railcs  away.  The  granite  is 
a  small  depth  in  the  face  of  the  r 
wedges  are  inserted  and  driven,  and  1 
are  thus  split  off.  The  granite  of 
hawken,  N.  J.,  is  much  denser  than 
been  largely  used  in  the  Russ  and  Be 
and  in  other  cities. 

Limestone  and  white  marbles  are  ] 
particularly  in  Vermont,  Western 
Pennsylvania,  Maryland,  the  Carolii 
American  marbles  were  first  used  in  e 
in  1801.  The  Rutland,  Tt.,  quarries  i 
which,  in  whiteness,  texture,  and  { 
marble  of  Carrara.  Several  of  the  st 
rior  of  the  Capitol  at  Washington  i 
working  of  the  Vermont  quarries  to  t 
recent  date.  In  183i  a  factory,  with 
was  established  at  Black  River,  in  P 
facturc  of  marble  from  white  and  vari 
the  finest  American  variegated  marbh 
the  north  of  Vermont,  near  Lake  Cb 
limestones,  quarried  in  Maine,  are  mu 
California  produces  a  brilliant  red  ar 
Fhich  can  be  highly  polished,  and  !i 
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purposes.  The, Potomac  River  quarries  turn  out  brccciated  mar- 
bles. The  Knoxvilie,  Teiin.,  red  marbles  have  been  considerably 
used  in  the  interior  of  the  Capitol  extensions  at  Washington,  and 
in  other  government  buildings.  Very  handsome  fossililerous  mar- 
bles, containing  petrified  shells,  have  been  found  in  different  parts 
of  the  United  States. 

Serpentine  and  verd  antique  marble  quarries  were  worked  fifty 
years  ago  in  Connecticut,  and  they  are  found  in  most  of  the  New 
England  states,  and  in  various  parts  of  New  York  and  Pennsyl- 
vania. 

Of  the  white  marbles,  the  Westchester  and  Sing  Sing,  in  New 
York,  and  the  Vermont  marbles,  are  largely  used  for  building  pur- 
poses. The  pillars  of  the  Girard  College,  in  Philadelphia,  are  from 
the  Berkshire,  Mass.,  quarries,  and  tlierest  of  the  building  is  from 
the  Pennsylvania  quarries.  The  marble  in  the  New  York  (old) 
City  Hall  is  from  Massachusetts.  The  stone  in  the  old  Custom 
House,  now  the  United  States  Sub-treasury,  in  New  York,  is  from 
the  Eastchester  quarries.  The  use  of  marble  for  building  puiposes, 
-particularly  in  New  York,  is  to  a  considerable  extent  superseding 
the  brown  stone. 

Marble  from  Italy,  and  some  manufactured  marble,  to  the 
amount,  perhaps,  of  three  hundred  thousand  dollars  a  year,  is  im- 
ported, and  the  United  States  exports  an  equal  or  larger  value 
of  manufactured  marbles  and  other  stone  to  Cuba  and  to  the  New 
Dominion.  There  are  not  less  than  twenty-five  hundred  marble 
and  stone  works  in  this  country,  whose  annual  manufactures 
amount  to  from  twenty  to  twenty-five  million  dollars. 

The  brown  freestone,  or  sandstone,  quarried  at  Portland  (former- 
ly a  part  of  Chatham),  Conn.,  has  been  freely  used  in  building  in 
New  York,  Boston,  Philadelphia,  and  other  cities.  These  quarries, 
which  are  opposite  Middletown,  on  the  Connecticut  Kiver,  have 
been  worked  more  than  a  century,  and  stone  in  them  is  now  taken 
out  at  a  depth  of  more  than  two  hundred  feet  below  the  river. 
In  these  quarries  were  found,  in  1802,  many  feet  below  the  sur- 
fiskce,  fossil  footprints  of  gigantic  birds,  some  of  the  prints  meas- 
uring sixteen  inches  in  length  and  ten  in  width,  while  the  tracks 
were  from  four  to  si?  feet  apart.  Whole  streets,  in  the  upper  part 
of  New  York,  are  lined  with  brown  stone  fronts  from  the  Portland 
quarries  ;  but  the  most  of  these  are  ashler  fronts,  of  a  thin  veneer- 
ing of  brown  stone,  backed  with  brick.  This  stone  works  easily 
into  the  most  ornamental  forms ;  but  it  is  liable  to  be  affected  by 
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the   weather,  and   the   frost   someti 
crumbk'. 

TliCBC  are  the  principal  building  b 
UiiiUid  States.  Illinois  produces  a 
much  used  in  Chicago  and  other 
handsome  yellow  stotio  to  Ciiicinu: 
York,  of  late  years,  a  great  dc«l  of 
freestone,  but  of  the  species  gene 
Btonea,  has  been  imported  from  New 
and  iron  for  stores  and  hotels  is  larg 

Several  varieties  of  the  harder  san 
In  Ulster,  Greene,  and  Albany  Coun' 
the  Hudson  River,  arc  quarried  in  1 
curbing.  Similar  quarries  have  lai 
bank  of  the  Connecticut,  between 
ibright  sandstone,  containing  conside 
ibeen  quarried  in  the  Bolton  Range, 
flagging. 

In  1805  a  company  was  incorporal 
ing  slate  supplies  from  Northampton 
ipnrpusee.  Since  then  very  valuabl 
elsewhere  in  Pennsylvania,  Vcrmor 
The  extensive  elate  quarries  on  the 
-above  Bangor,  in  Maine,  were  ope 
quarried  and  easily  split  into  the  det 
various  purposes,  large  quantities  be 
-school  slates. 

The  Virginia  slates  are  generall; 
York  quarries  yield  green,  purple,  a 
in  combination  with  other  colors  t( 
roofs.  The  Vermont  quarries,  incli 
dred  different  quarries  between  the  ( 
son  River,  produce  roofing  slate,  it 
<cape,  billiard-table  beds,  and  many 
purposes.  The  machinery  is  extcns 
steam  drivesthe  cutters  and  planei 
.are  got  out  for  monuments  or  bases, 
est  purity,  while  the  supply  seems  t 

Grin  din  tones,  millstones,  and  who 
York,  Ohio,  Jtfichigan,  Pennsylvanie 
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Arrlientfl  In  hotfltlng,  preTented,  1068^. 

AdauM,  Alvin,  714. 

Ad<uu«  ExpreM.  714. 

AdiuiM  prssi,  71. 

AdiiltemtioD  of  candv,  and  ImU,  247-49 ;  white 

lead,  4J9  ;  aoap,  C82. 
Ages  of  Stone,  bronse,  and  Iron.  dSl. 
Agricola,  Q.,DeKe  MeUIIica,  8nl. 
Agricultural  Hand  Implements  (article),  6d8. 
Agriculture.     Sfe  Farm. 
Agriculture,  colonial,  41. 
Alf'o.ioUc  liquon,  (article^  898. 
Ai  lea,  CharleA,  gketch  of,  665. 

i:i rents  condensed  milli,  666. 
Alden,  U.  W.,67. 
Alden,  T.,  type-setting  machine,  67. 
Aldeo  Proceiwes  'article),  664  ;   account  of,  668 ; 

Prof.  Krackowiser's  report,  670;   softness  of 

fruit,  etc    in.  671;  reaulte,  672;  cost,  678. 
Ale  or  beer,  antiquity ,  8tf8. 
Alibert,  M.,  780. 
Alien,  A.  F  ,  inrentlons,  270  6. 
AUcji,  Kdwin,  and  wood  tj'l>e,  1266. 
Allftn,  Ethan ,  notice  of,  662 ;  fire<arm  patenta,655. 
Allen,  Oti«,  1078. 
Allen  breech-loaders,  559  60. 
Aim  iden.  quicksilver  mines,  762. 
Amber,  987. 
America  yacht,  108. 
American  liank  No^e  Co  ,  684-6. 
American  Dairymen's  Association,  951. 
American  Educational  Monthly,  228. 
American  Express  Co..  715. 
American  File  Co  ,  458. 

American  Fur  Co.,  689. 

American  Lead  Pencils  (article),  728. 

American  Lead  Pencil  Co.,  works,  738 ;  testimo- 
nials to  pencils,  787. 

American  Magnetik;  Telegraph  (arHcIe),  12S8. 

American  ornamental  ironwork,  884. 

American  Spiral  Spring  Butt  Co.,  549;  descrip- 
tion and  cuts  of  hinge*,  549-54 ;  extent  of  use 
of  hinges,  554. 

Ames'  guns,  605. 

Amusement  and  labir,  891. 

Animals,  exgoy  decoration,  485. 

Anim6,^S. 

tunealing  glass,  894. 
nnealing  wire,  421. 
Anossoff,  Oen..  steel  made  by,  934. 
Annuitie.4,  864. 
Anthracite  coal,  476.:   Introduction  of,  475-6; 

for  iron  smelting.  352-8- 
Appl^ath  ft  Cowper's  Press,  71. 

Aquatint  engraTrng,  492. 
Aqueducts,  Koman,  1207. 
Archimedean  ncrew,  466. 
Arrhimetles,  491,  855. 
An-hifectunil  Iron  Work  (article),  574. 
Arkhltecturc,  irou  in,  383. 


Arkwright.  R.,  478,968, 1128. 

Armored  VesMls  and  Artillery  (article),  597. 

Arras  (Upentrv),  4  >1,  837. 

Arsenic,  used  in  shot,  6^8, 1066. 

Art  Museums,  833. 

Artificial  Limbs  (irticle),  425 ;  improred  in  th* 
war,  431 ;  of  Union  Artificial  l^imb  Co.,  432. 

Artillery,  ancient,  6<J0 ;  in  Amerlc.<i,  0)3 ;  Ilcvo- 
lutionary,  anecdote  of,  60i  ;  fjundrioi  in  U.S., 
604;  Dahlgren's,  004;  iiodman  s.  6.6;  Par- 
rott's,  605  ;  Wiard's,  605  ;  Ames*,  605. 

Araignats,  1164. 

Associated  Press,  1218. 

Astor,  J.  J.,  and  fUr  trade, 688. 

Auburn  Manufacturing  Co.  (article),  693;  New 
York  Branch,  697  ;  lands  and  works  of,  698  ; 
extent  of  business,  698. 

Autography,  172. 

Automatic  Relief  Talre  (fire  hose),  274. 

Axes  and  plows  (article),  122. 

Axes,  process  of  making,  128;  rarieUes  of,  138. 

Axles,  carriage  (article),  1272 , 

Babbitt,  Isaac,  Babbitt  metals,  854. 

Babcock  &  Wilcox  steam  engine,  565 ;  economy 
of,  566 ;  amTngement  of,  667-8 ;  boUer  oi;  571. 

Babcock,  Alpheus,  820. 

Bacon,  Roger,  706. 

Bailey,  Timothy,  196. 

Balloon  framing,  40. 

Baltimore,  Arrhitectural  Iron  Works  at,  676. 

Baltimore  clippers,  102. 

Bauk  of  England,  1085-91;  monopoly  of,  1083. 

Bank  of  the  U.  8.,  1061-92. 

Bank-note  engraTing  (article),  683 ;  processes  of, 
586. 

Bank-notM,  European  and  American,  583 ;  U. 
S.  Treas.  and  Nat.  Bank.  686. 

Banks  and  Banking  (article),  1079 ;  early  Euro- 
pean, 1<j81-2  ;  English,  1082 ;  by  goldsmiths, 
hm ;  in  U.  8.,  generally,  1092-8  ;  during  the 
rebellion,  1094 ;  present  national,  1091-8  ;  early 
ill  U  8.,  1165;  financial  crisis.  1135;  New 
York  system,  1165 ;  national,  ll66-7  ;  circu- 
lation of,  1167. 

Barbcrini  Vase,  828. 

Barker's  Mill,  163. 

Barr,  A.  and  R,  1129. 

Bartlett  ore,  for  sine  paint,  1068. 

Bartlett,  Bobbins  &  Co.,  Arcbdteetural  Tron 
Works  of,  576 ;  lie&ting  apparatus,  578 ;  foun- 
dries and  works,  578. 

Ba.<(hAn,  ancient  cities  of,  648« 

Bayenx  Tapestnr,  883-7. 

Beams,  iron.  574. 

Beard,  Thomas,  1252. 

Beauvais  carpets,  837. 

B«?<'k,  Paul,  shot-tower,  655. 

Beds  (article),  5ul ;  history  of,  502 ;  Queen  Elis- 
abeth's, 502;  construction  of ,  5^8 ;  feather, 
evils  of  503 ;  woven  and  wire  mattress,  504. 

Beecher,  A.  &  Sons,  1225-6. 
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SHatwr,H.ir.,  ud  p^er  ei^ltn,  1146;   ud 

Bu>oUa,6S3. 
B«r,  uillquitj  of,  SM :   Omnu  lor*  of,  898 ; 

Chliu«,orrl«,S^i  wllh  SuoDgud  bum, 

900 ;  in  Eniluid,  SOD. 
Beel-ni(u,  S«). 
Balgjum,  gku-DuUng,  S3Z;  StllKKd  iTitam, 

BM,  Rn.  P.,  miwr  of,  336-10. 

■i11i(uIklc|,«)G;  hbtarjof,  tOS;  bapllim  of 
«9:  In  p«liT.«7-8j  cleclric^,  4U9:  mu- 
ij»l,409;  Urg«<Hi«,410j  In  UoKaw,410i 
Chlnw.illi  mtlEblDf.til;  Id  U.  S.,  il2; 
miUiiK,  41S-U ;  <7>l«l,U3;  loMallU.Uai 
taiKillidaai  OD,  416-18. 

B«)tbuii,OcD.,3T0. 


Bcrthood  on  clHlu.  1I4U 

Buwner  Inn,  qiuUtln,  e4fr-li   piooMt,  933: 

Bibi«,  (np  or,  en. 

Eldlta,  1    palMbnUrth  pitcnl,  m. 

Bl|ilo>,  E.  D.,cupMloom,8SS:   wool'TMiTla* 

puinU,  SIB. 
fiiUlanlT>l>]«(aRkle),3W)i    Phdu  k  Cottan- 

-"->■,  hlitaar  of,  S9B. 


lopulultt  o(,  89 


Bluchud,  iuj[  Durhlns,  1071  < 

Bliublne  uiko,  626. 

Be*  Inn  on,  356. 

BcUn,  lUwark  ft  Wllcoi'i,  BTl ;  detiUloreccn- 

BollH-plilH,  nUlDg,  669. 
VOOat,  pnrihlni  ntir  tor,  42. 
BolEcnItar,  Wood,  Ugbt  kCo.'i.ffiS. 
BcnabalHU,  Bteraiu  ilonpUd,  600. 

B<Hil[lilDiUn«,«trij,  181-3;  flnt  AnnkMi,  183 ; 

DODlu,muHlLetunor(utlclo),18I. 


Bofloa  VUA  CanpaoT,  7B. 
BOUelHT,  Inttatt  pomlibi,  gSO ' 
BoRIa,  COM  fBajOOi,  887. 
Boxvoodr  &r  ncraTlug,  4S3 ;  tax  ra 
Bof  ca,  J^  patiat  iwpn,  886. 


^IhiTklu,  gUun  BTHntfnv,  IBS,  841. 

BiMBlli  lock,  1011-12.    ^^-       • 

Stma't  «cwn  w)»d,  (11. 

BnadTol'  com,  BML 

finw,  RoIM  Sbot  (ulklt),  I04II;  iitamrr, 
1016;  modnntDipioTaDHnEB,  1046;  Wnlwbbry 
muinftctiin.  1047 ;  pnoeiMa,  1018. 

Bnu4-wbMl>,  163. 

Brirk,  brick  houM,  36. 

BrIJgia,  Eilmund,  IKl. 

BrtdgM,  EroQ  flnt  mod  fbr,  £74. 

Srigp,  S«iiiul,  8£T. 

Brlghiun,  D.,  ;i£. 

Briibuia,  A.,iHwa»tbod,gf  tiHuponsUoa.SSa. 

flrtttl«,»™raltjof,  278. 

BriMDDlm  n»  (utSclcJ,  BSL 


nlutkl.), 


Cunplwi 
Cunon! 
OouIcIk 
Oibonk 


Cwollu, 
CupUa 


^^^ 


OUtta,  M 
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Cedar,  fnr  pencils,  784. 

Oemeatation.  985. 

CeoHUSM,  864. 

Chain-stitch,  60. 

Chain,  ancient,  1099  ;  American,  1103. 

Cballenn  with  glovip,  657. 

ChaadeSer  maae,  313. 

Chapmani  H.,  232. 

Cliarroal,  for  powder.  707. 

Chariotji,  in  Solomon  ■  time.  1272. 

Cbarlema^e^t  post  office,  1117. 

ChaM,  Salmon  P.,  1248. 

CheeM  manufoctura  (article),  951 ;   origin  and 

growth  of,  961 ;   apparatus  and  jproceie,  962 ; 

dangers  of,  954 ;  quantity  made,  954-5. 
Chemioal  mannJbctares  (article),  1104. 
Chembtry,  in  photography,  877. 
CbeTT«ul,  labors  on  tati  and  oils,  677. 
Chicago  Academy,  1107. 
ChicBfo  Are,  1156. 


Chilled  Rolls  and  Rolling  Machinery  (article), 

966 ,  making,  967-9. 
Oiimee,  412-16. 
China,  beer  and. brandy  in.  898-900 ;  bellii.  411 ; 

flre-worlw,    641 ,    porcelain,    823 ;    smoking, 

241-2;   engraring,  487;   fish  culture,   12U0; 

gnnpowder,  706  ;  j^ating,  68. 
China-bine  eaUco,  682. 
Chouteaa  Bros.,  nir  trade,  688. 
Chromo-lithography,  172. 

Cigan,  making,  243. 

Cigars  and  tobacco  (article),  239. 

Cincinnati,  rapid  growth  of,  925 ;  steam  fire  en- 

glnea.811. 
Cinnabar,  761. 


Clearing  house  for  banlu,  1094, 

depvdra,  74. 

Clairttand,  rapid  growth  of,  926. 

Clinton,  IS.,  282. 

Clinton  ft  Co.,  brush  fiictory,  281. 

Clipper  mower,  844. 

Clipper  Mower  and  Reaper  Co.,  844. 

cuppers,  102.  • 

Clock,  oriitin  of,  76. 

Ckwks  (article),  1138 ;  flnt  referred  to  by  Dante, 
1189 ;  of^trasburg,  1139 ;  other  fitmous  cincks, 
113940 ;  Berthood  on  history  of,  1 140 ;  Kngluh 
and  French  make,  1141 :  Counocticut  wooden, 
1141 ;  Jerome's  brass,  1142. 

Clofehes,  sewing  thought  wrong,  607  ;  history  of, 
607. 

Clothhig.     See  Linen  Collars,  etc  :  (article),  607. 

Clothing  (article),  687 ;  home-made,  687  ;  bLntory 
ofmakinK,688;  ready-made,  588-90 ;  second- 
hand, 688 ;  wholesale,  691 ;  felt  seamleM,  LOl ; 
wholesale,  business  how  done,  592 ;  Macullar, 
Williams  k  Parker,  592. 

Clattt,Qeo.  B.  k  Brother,  collar  and  cuff  busl- 
MM,  600-17. 

ClyuMT^f  Prsfs,  71. 

Coach  lace  looms,  800. 

Cool  (artlele),  476 ;  Newcastle,  ancient  utc  of, 
476;  internal  ImproTementA  from,  477  ;  miu- 
ing,  477;  anthracite,  in  iron  smelUng,  3o2; 
ftrgM,  7869. 

Com,  a.  a.  &  Co  ,  wrenches,  906 ;  works  of,  910 

CoiniDg  of  money  (article),  151. 

Coins.  U  8  Mint  eollectton,  155. 

Collars,  linen  (article),  607. 

Ctilars,  paper,  1144 ;  Rav  ft  Taylor's  mannflic- 
tff^^      *  making,  1145;   names  of  styles, 


Collection  by  expre«^716. 

Collins,  Sam.  W.,  127. 

Collins  &  Co.,  axe  factory,  124-147 ;    plow  busl. 

ness,  133  ;  trade-mark,  142. 
CollinsTille,  127. 
Collodion  ia  photogjaphy,  876. 
Columbian  press,  il. 
Combs,  snricnts  u»ed,  278. 
Comba  (article),  1179  ;  materials  for,  1180  ;  first 

patent  in   U.S.,  1180;    leaden,  1180;   Indi»> 

rubber  and  ivory,  1181. 
Composition  (printing),  64. 
Com.<<tock  vein,  1000-3  ;  yield  of,  1003  5. 
Condensed  milk,  invented,  666. 
Confectionery,  (article),  247:   Ridley  &    Co.'s, 

251-7  ;  healthAil  if  pure,  250  j  materials  used 

in,  253 ;  processes.  254. 
Congrvve  rockets,  644. 
Connecticut,  copper,  480;  silk  culture,  643. 
Connecticut  cloclu,  1141. 
Connecticut  River  water  power,  1194. 
Considerant,  V.,  paper  money  scheme,  1109. 
Cont6,  M  ,  729. 
Cooking  stoves,  443. 

Copal  glim,  986  8. 

Copal  varnish,  989. 

Copper  (article),  479  ;   mining  in  U.  8.,  479 ;  in 

Conn.,  480 ;  LAke  Superior.  480 ;  mode  of, 482. 
Copper  and  steel  engraving  (article),  487. 
Copiiering  ships,  lOo. 
Copper-plate,  oldest,  488. 
Conlni^  (article).  285  ;    American  manuf.,  285; 

old  and  recent  procesM^,  28(1-7  ;  of  wire,  288. 
Corliss,  Ueorgo  II.,  steam  inrentions,  515 ;  sketeh, 

522. 
Corliffl  steam  engine,  1148. 
Corli.w  Steam  £ngiue  Co  ,  519,  725 ;  their  works, 

520. 
Coni-ptarch,  manulkctorics  in  U.  S.,  423. 
CorneliuH,  C,  815. 
Compliu.s,  R..8I5. 

ComcliuK  &  i^onfl,  gas  fixture  works,  308. 
Cornell  University  chimes,  416. 
Cort,  II  ,  ;j.V2.  . 

C'wtunie  (.''Ilk  dress  goods),  770. 
C-otton  crop,  n^ctl  and  exported,  970. 
Cotton,  culture.  906;  processes  of  manufketure, 

907-70 ;  patents  for  making,  968-70. 
Cotton  fabrics,  ancient,  965  ;  oriental,  965. 
Cotton  Manufacture  (article),  9G4. 
Cotton  m&nufiicture,  importance  to   England, 

964. 
Cotton  thread  (article).  1126:   of  WllUmantle 

Linen  Co.   113) ;  machines,  1133-5. 
Coulter,  revolving,  140. 
Courtney,  H.B.,  1226. 
(Cradles  for  grain,  697. 
Crispin  Organization,  1261. 

Crittenden,  carding  InTentlon,  647. 

Crompton,  (Icor^,  723:  inventions  of,  724. \       : 

Crompton,  8.,  4i3, 1128. 

Crompton.  8.,  mule,  9*39, 

Crompton  Ix>om  Works,  722. 

Crosby,  I)r  CO.,  fish-hook  machine,  814;  nee- 
dle nutchine.  815 ;  other  inventions,  810-19 ; 
sketch  of,  810-19. 

Crystal  Palace,  N.  Y.,  burning  of,  262. 

Ctcsibiu.s,  inventor,  111,  1155. 

CuflM,  linen  (article).  C07.    — 

Cumberland  load,  (29. 

Cunio,  engravers,  483. 

(Curfew  b<'U,  40fJ. 

Curtains  (article),  289 ;  in  Mnses^  tabernacle,  230 ; 
Putnam's  self-oiUusting  fixture,  292 ;  Putnam  *f 
Improvements,  292-3. 

Curtis,  Samuel,  77. 


f  IraXU.  tie.  (aUtli,),  694. 
B.,  BoclUiu  iBTmtioo,  163. 
m.  B..  715. 


DIiMaD,  II.,  bkvnvlii',  STA ;  Id 

asG. 
DiHi<>ii.n.&B«i,aec-Ts. 


DoaMe  mlllini  nuchlu,  Wood,  Licbl  k  Co."*, 

Doir,  p.,  ud  D.  TTHdwdl,  SET. 

Dnxlen  CUni,  SSD. 

n~>ii.     iSn  Um  ColUn,  itc.  (utkk),  607. 

la  (dlk  dim  goodi),  7i0. 

u,  dixmctiDiiii  of,  1183 ;   ftitaninoof,  11«3. 

t)nl«frulU,Mc.,t>T  Alden  PTOcaH,CU;   ho* 

(OccUd.en. 
Dudlar,  Lord,  Im  f^mt,  8^1. 
Duel,  glDTa  la,  UI. 

]>iiAnn.  J.,  MubroldeilQV,  030.  _, 

Saroat  da  S'nwan  &  Co.,  gunpaiida,  nO, 


EnT<iiir  Jn,  iB7:  sUlcoinlatliig.li:!!;  hlniri, 
M;^  >uiKi'rr,4Zfl. 

rj«rlrnphnru>i,'gl5. 

KlsTtrDtvping  17D. 

ELrhI,  1167. 

Kl^phuiU,  anW  derormdon ,  13K. 

Kknlon  (hobUng  nuchliier)  |,  1008. 

Elanton.  vlwl,  ftie. 

HmHl'  nuai«l.'o..SlT. 

JfaibnlOcrini,  b^  muhliK,  920  ;  In  riblr,  DSS. 

Knulukd,  HKlent  Inn  ii>(dh>,  3J0  ;   Inn  idud- 

.  ani  1  pnAlbltad  AtnrrksD  hit-makljii.  77^ 
nllnod  inttm,  ICOS ;  pnhlUU  ull-nuldiig 
Ainarin,^CI73. 

KunvTlnc,  Inoln  and  prmn,  18fl  ;  m  iln 
«n ;  line,  491 ;  printlag,  Wl ;   aqiutlDt,  4B 

(a  (■rtlclo),  6BS. 


INDEX. 


1297 


fitch,  J.,  iteunboat  of,  90^;     and  Ramwy, 

priority  of,  91. 
ntshcrbert  on  sheep,  338. 
Flaff«,  drinatiil  for.  HOI. 
FlaziuVirpiua.2&. 
Florenc*,  MaB.4.,.t\vlAt  nwde  at,  &4$. 
Fkmr,  mannfifccturo  (artirle),  994  ;  cropf  of  rarf- 

oua  localities,  995 ;    t««t  of  bwt,  99ti ;    hupec- 

tloD  and  bmnding,  998. 
Foomiug  prcTcuted,  in  boilers,  572. 
Force  puinp*.  407. 

Forehand  it  \Vadairorth*s  flre-arni9jJS66-68. 
Forkii,  Ibr  h%y,  etc.,  696 ;  making,  697. 
Founding  of  chilled  rolls,  9o7-9. 
Foundry  of  BarUett,  RobMna  ft  Co.,  Ml. 
Fountain  pen,  457. 
Fourdrinlur  machine,  d04,  207-8. 
Foameyron,  B.,  164. 

France,  fltth  culture  in  ,1202 ;  ftimitnre  from  ,1102. 
Franklin,  U.,  and  paper  mills,  3U5;   postmaster, 

1121 
FrankUn  utove*,  442. 
FiMstone,  i29l. 

French, suroeed  with  niTagMj086. 
French  &  IlHwkinfl,  reaper,  388. 
Fruit, etc.,  Alden  procewies  for,  664]^  ripened  by 

same,  6(39 ;  Hoftnem  of.  In  name,  6i  1. 
Fulling  or  belting  woolen,  917. 
Fulton,  K  ,  steamboat  of,  92 ;  torpedoes,  006. 
Fur,  in  hat  making.  779 
Fur  and  Fur  trade  (artlrle).  688. 
Fur,  as  clothing,  •83;  uneof  costly,  684  :  hlstcnry 

of  trade  in,  *>)l :    American  trade,  684  ;  bwt, 

G39:  kinds  of.  (i39-40. 
Fur  Trade,  French  in,  68 > ;  French  and  EnglL<«h 

compete  in.  68  i ,  in  U .  8. ,  68S 
Furniture  (article),  1099  ;  ancient,  1009  :  medi»- 

Tal.  IKM);  of  time  of  I^uix  XIV  and  XV,  1  Iill  ; 

In  U.  S.,  1102,     mahogany,   nativa    wood«, 

1101-3. 


Oale,  Lorenao  D.,  124% 

Galena  (lead  ore),  1065. 

Galileo,  467. 

Garay,  Blasco  de,  511. 

Gas,  extent  nf  um},  783 ;   capital  InTested,   790 ; 

monopoly  In,  79U-1. 
Gas,  illuminating,  (article),  784 :  first  nae  of.  784 ; 

in  U.  S.,  785 ;  constituentii.  785  ;  making,  78-3 
GaA  fixtures  and  lamps  (article),  807  ;    processed 

of  making,  310. 
Gas  and  water  pipes  (article),  1207 ;   process  of 

making,  1208-9. 
Oatliog  gnu  (article),  944  ;  history  of  InTsntlon, 

914  :  construction.  946 ,  operation,  94*1. 
OaUlng,  K.  Jm  Dr.  944  9;  InTentions  of,  940^. 
Gay  k  (V> ,  exnross,  715. 
Gear,  heavy .  521. 
Ged.  Wm.,  l75. 

Oelsenhalncr,  F.  W.,  hot  blast,  858. 
Oeoigia,  nlk  culture  in,  548. 
German  silver,  1052. 
GUloit,  J.,  pens,457. 
GUmaa  ft  Townsend,  707. 
Gladstone,  renper  patent,  886. 
OUuM  (article),  889;   among  ancienU,  889-90; 

Venetian,  891 ;  in  England,  891 ;  In  Bolrium, 

808;   defined,  802;  kindii,  898-4 ;   deyirrifiMl, 

8B3:  qualities  of  Unds,  8d6 :  eariy  making  in 

U.  8.,  895-6. 
01ms.  engniTlng  on,  498. 
GIhb  oe^atlrcs  for  photographs  876. 
Qlovea  (artlrle).  (5M :   in  making  contraeti,  656  ; 

ancient  and  medissral.  656-7 ;    In  challcni^ng, 

657 ;  materials  fbr,  65^ ;  where  made,  659-60  ; 

Mfltliness  of  early,  658. 
^I0OM  in  gum  drops,  848. 


Glue  (article),  209 ;  procesii  of  making,  210. 

Qoljclins,  carpets,  837 :  tapeatry ,  401. 

Guld  mining  (arUcle),  448. 

Gold,  product  in  U.  8.  to  1867,  748 ;  fh)m  Gall« 
fornia,  toitU,  749 ;  discovery  in  Teru,  749 ;  ge- 
ology of,  7ri0 ;  mining  for,  750 ;  punning  and 
woiihing,  751 ;   amalgamating,  7&2 ;   flmcing, 

756; 


759  ;  mode  of  consumption,  760. 
Gold  and  silver,  coining,  151. 
Uuldhig,  E  ,  and  sillc  culture,  544. 
Goldsmiths,  as  bankers,  1083-5. 

Ooodyear's  patents,  974-5. 

Uougb,  John  B.,  arUcle  on  fBrmented  Uqaon. 

898. 
Gould  &  Curry  mine,  1003. 
(}ranby  coppers,  480. 
Granite,  1»K). 

Graphite  (black  lead),  728-9. 
Grass  Valley  gold  mines,  759. 
Greek  fire,  1OO-6. 

Greeley,  II.,  on  tariff  (article),  868. 
(Iroen  River  Works,  231. 
GreenbaclLS,586. 
Greenough,  James,  48. 
Grindstones,  Nova  Scotia.  694. 
Gunpowder  (article),  70o ;    hi^torr  of,   705-6; 

making,  707-9;    testini;,  700  j    force  of,  709  i 

making  in  America,  7u9 ; 

Guttemberg,  CD,  1266. 

Iladley  FnlU  Co.,  1194  ;  dam  of,  1195-6 ;   water- 
,    power  of,  1196. 

Hair  cloth  (article),  630 ;    mnnnfiietnre  in  U.  S., 
630;  Und^^loy's  loom  for,  631 :  procoases,  68L 
HiiU.  JuM>p:i  L.,  1016. 
II  ill  Safi*  k  Lock  Co.,  1012-16. 
Il.illey's  life  Uhles,  860. 
Iliunilton.  A.,d61. 

Ilumlin,  E  ,  improved  reed  organs,  118. 
if.iaimond,  Andrew,  11;^. 

II  .iidle*,  (;9S.  I 

llanA.irds,  Ilanseatlc  lieague,  634. 
lliird  water,  what,  82-3. 
llarRreaven.  J.,  478,  968, 1127. 
lUruden,  >Vm.  F.,  and  express,  714. 

Hertford,  Woven  Wire  Mattrewes  at,  504. 

Ilatji,  (article),  776;  care  for,  777 ;  American 
manufacture,  777 ;  same,  England  prohibited,' 
77S ;  in  U.  8.,  value,  779 ;  making,  779  ;  fhr, 
fiik  and  i<tmw,  7S0 ;  Panama,  78u  ;  palm  leaf, 
7>i2:  II.  A.  WelU'  patent,  ISl ;  effect  of  tarilT 
on, 783 ; 

Iliivenii,  Mr.,  gas  purifying,  787-8. 

lii\den,  Jq4>1,  IV'iu. 

II;iz.inl  I'owdvr  Co.,  711. 

il  uKird,  E.,  nnd  J.  White,  857. 

Hoat  in  making  Atcam,  509. 

iimting  apparatus  of  Bartlett,  Robbim  &  Co.. 
f,78 

IIi>:ith,  steel  making,  9.87. 

llccht  Urori  ,  lend  iMincibi.7dO. 

llonip,  growth  in  (J.  S  ,  285. 

Himchman,  D.,  20r>-^. 

Henry,  Joseph,  1344. 

Iloro.  of  Alexandria,  510. 

IHifh  presKure  engine,  fintt,  514. 

Hill,  K  ,  and  cheap  postage,  1119. 

Hinges  (article),  517;  anciiMit,  647;  moden. 
paitent,  549 ,  of  American  Spiral  Spring  BuU 
Co.,  549. 

HohbH,  picks  English  locks,  1012. 

Hodges,  steam  fire  engine,  209,  H41. 

liodgkinson,  on  strength  of  bixuiis,  574. 


I' 


lloa,  DuUiig.eOGiMek 

link  ho 

b<n.au8. 

Hol.'iii>gni«blHrr(«tk1«),1006 

nxgiiir 

Mlbr 

iafel7.l€68-fili6tt«,B 

•  •roriu 

lUU 

oljokt  W««  Power  Co 

ql^oke,  loaaoT,  IILIT. 

Dokl  sad  Kvw  (4rtlcl.) 

rr.;';».fSi. 

Uonuiiwn  li  Boio.  (eitl 

(utkW 

T91 

o(  ■.Wbliita- 

H™t^(i>r*Sfr™ 

SOUl. 

680, 

Uome-ihcn'DiUiiuiiclg) 

^.ia™ 

Uulb 

.^.J 

tbiia,ueleDl,  286-6;  Bordu'i  uucUds, 

»<l.  Pn>r  B  N  ,  1106. 

irdfc  Wilna  scliEUUCKlEDunfliclolT.llOS. 

HceWng-J,  193. 

areliriTcLel,  IIU;  lulf  Inrnitkn ,  116S ; 

.  pnrtkAl,  ll5d  ;  importAon  tar  fln  eD< 

1,  1157;   la  boula,  mianhctorlH,  ftc. 


(Uh>,  III 
Bat  Uut  fUiu 
UM  nttr  Ibr 


Hourglui,  TS. 
lUi»i-).ullUl..glaAinonM 

IlowHdili.  kCo'.,Bl. 


lu,  mublM  Duds.  I£g. 


d.qM;  DM 


i 


■Jii,  «Jk  «  priuClDg  In  G24. 
iiUt  lluhWr<iirUcle|,9Tl ;  ln«  ■fltiiillng,671  : 
colLection  of,  872;  chomluJ  uul:iili  oT,  B7S 1 
or  inuDtkctun,  878  i  ululk  clollu, 

ilcuiiilng,  an ;  ulcBl  of  UH,  ST6  i  In 

t.  11S0. 

dlacniiiji,  H6. 

la  U.  ».,  hlilOT,  SS ;  Ib  ItnalDtloiil, 
of  Impoiu  on,  no  1  Uunllloa'a 


llan  lom,  nUirh  ftoD,  423. 

'JniQC8"°fv/'M«  IruDHiw., 
nniTwiro,  m) :  Drifls  of,  Ml, 
'entlODB  Id  domndc  lihluit^  ' 


llRl.     &t  Ub 


;   In  pL^no-fOrte, 
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Lead  and  ilnc  (article),  1064. 

Leaden  coiubH.  lldv>- 

Lee.  \Vm  ,  kuitting  machine  of,ldl. 

Legray,  photognipuer,  87 J. 

LenmoQ  C    *fZ 

Leonard,  U   &  J  ,  85S. 

UwU  Ubtory  of  L>  un,  1252. 

L'Uommedieu.  £  ,  857. 

Life  uMurance  (article),  860 ;  first  treatise  on,b7 
I>e>\^ic.  8-33-4  ;  life-tabl«fii,8J5-6  ;  in  the  U  S., 
add .  Phoenix  Co.,  of  Uartford,  867 

Uine,  in  purif/ing  gus,  787-8. 

Lincoln,  bronzu  Htatue  of,  3SJ. 

Lindiiey.  Isaac  631 

Liui*  engniTing.  4Ul 

Linen  coilars  and  cuds  (article),  607 ;  process  of 
malting  610-17 

Luien  fire>hoM  (article),  1155 ;  mode  of  makin?, 
115S  India-rubber  lining,  1159  j  testimoniais 
to.  1159 

Lithographic  stone  in  U-  8.,  171. 

Lithography  (article),  170. 

Lithotint.  173 

LiTing^ton,  E  .  and  steamboats,  93-4. 

Lock-stitch.  49 

Locks,  safetv  (article)  1007 ;  aodent.  1007  :Bra- 
mah,  1011 .  picked,  1012 ;  Chnbb's,  Pyes*, 
Yales.  1012  ;  Hall  Safe  and  Lock  Co.,  i012-16 

Locomotive,  thought  absurd,  1020 ;  Stephenson *s 
•  Rocket.'  1021 :  flrat  In  U.  8.,  1028. 

Lombard  Street  bankers.  881- 

London,  great  fire  of.  263 ,  fires  in,  1156 

Looking-glasses  (article)  765 

Loom,  lligelovr  8  carpet,  838. 

Looms,  fancy  (article;  ?21 1  ancient,  721 ;  Cromp* 
ton  workii,  i22  .  Messrs.  Crompton's  improve- 
ments, 723-5  ;  makiug,  725  j  iancy  and  com- 
mon. 726.  Jacquard,  tVO. 

Loop-stitc*h .  50 

Louisiana,  silk  culture  in,  543. 

Lumber,  American.  85 

Lumber  and  lumbering  (arUcle),  820 ;  forest  life, 
820 .  river  driving  822 ;  saw-miUs,  823 j  extent 
of  business,  824-5 ,  where  found,  824-5. 

Machetes,  695. 

Macuilar,  Williams  &  Parker,  592;  buildlngi 

595,  busineM,  595. 
Madder  style  ot  caUco.  531. 
Madison  on  protection,  8d9. 
Magnetism.  Pliny  on,  o51. 
MAbogany,  1101. 
Mail-coaches,  Palmer's,  1119. 
Marine  llailway,  Jackson  &  Sharp's,  626. 
M:v|oiica.  829 

Maunorx,  ancient.  In  eating.-  8-52  3. 
Mansfield,  Ct  .  silk  culturu  in,  544. 
Mansfield  Silk  Co  ,  515. 

Manufiictttres.  Ainerican.need  protection,  871-3 ; 
'  advantages  of  British,  87'i;   American,  excel - 

lance  or  872-3. 
Minuiiictttriog,  lair  of  soecets,  116, 141. 
Maple  sugar,  260- 
Marble^  quarries,  1290. 
Marbling  in  book*  binding.  187. 
MartU^  Eugene,  1U03 
Miason  &   Uamlin,  organs,  114;   fictories  and 

salosroouu,  115  .    improveuicuu  of,  lU  ;  twts 

and  guarantees  of  work,  120. 
Manachusetts,  industrial  hlntorY  of,  31 ;    ship- 
building, 32  :  iron  mining,  355-9 ;  silk  culture, 

543  i  glass  making,  8J5-V. 
Uastio,9S7. 
Matches  (article),  1223 ;   first  patent  of,  1225 ; 

maoufSicturo,  1229 
Mattrciiscs,  how  made,  .^03 
Mawhlnncy,  Samuel,  lOl :  lost  manuftictoriee  of, 

7«'34 
MMaiIno  Bible,  59. 


McKay  Sowing  Machine,  12"'>5  58. 
Mears,  K.,  reaper  p.iteut,  lidi 
Meirury  (article),  I  ;1 .    »(iuix;c»  of  supply,  761, 
763  ;  uji*a  of,  'i\A  ;  for  uiirrur.^,  7t>9. 

Jlerrick,  S.,  screw  wrench,  9J3-7. 

Metalm,  fur  dumedcic  u^rc.'i^^ttd,  85J. 

Motcalf,  UcL^y,  uud  stra.r  boauut.-i,  781 

Muzzotiut  uiigi':iviug,  ^aS-J^. 

Microuietcr  mivwj<,  b(K>. 

Milk,  cuudeii.<'ed,  Aiduu  invents,  636. 

.Miller,  E   L  ,  10'J3 

Miller  and  Sj  miugton'd  stenrabnat,  02. 

Mining  of  coal,  477  ;  for  gold,  751-60. 

Mining,  silver  (article),  9iU 

Mint  at  Phila  ,  openitious,  151. 

Mints,  1103 

Mnrors  (article),  765  ;  history  of,  765  ;  ancient 
metallic,  765-6 ;  eitrav.ig.iuce  in,  766-7  ;  wU- 
iros  on,  767  ;  invention  of  glois,  768  ;  maidng, 
768-9. 

Mitrailleuse,  trctm  OatUnggun,  944. 

Money.     Skf  Banlcs. 

Money,  ancient  and  mo<lem.  1162  ;  paper,  11G3 ; 
government  to  provide,  1171 ;  C'ousideraut'i^ 
scheme,  1169  ;  Kcllogg'ii  hcUemo,  Uil ;  specie 
and  8ubMtitut4M,  1091. 

Money  and  produce  prices,  873 

Money  ord#  system,  1119  ;  iu  U.  S  ,  1124 

Monitor,  Ericsson's.  bOi ;  dimenjiious  and  ar- 
rangement, 599-600. 

Monopoly  ^f  Bank  of  England,  1084-90  ;  gas  com- 
panies, t90-l ;  railroad,  Lu3i-6;  steamboat,  li5. 

Muore,  Jose|^,  Jr.,  806. 

Mordants,  528. 

Morgan's,  E  ,  Sons,  soap  factory,  677  ;  sapolio, 
682 ;  history  of  firm,  683 

Morse,  S.  F.  B.,  and  telegraph,  123?;  as  an  !» 
ventor,  1239^1. 

Moms  multicaulis.  772^ 

Moscow,  bells  of,  410. 

Mottoes  (candy),  253-5. 

Mowers  and  reapers  (article),  332. 

Mowry  Axle  and  Machine  Co.,  127  i. 

Mowry,  Samuel,  1274. 

Music  Ste  Cabinet,  etc.  organs,  1(^ ;  increaseu 
love  of.  109 

Musical  bvUs,  409. 


Nails  and  tacks  (article),  1069 

Nails,  antiquity  of,  1069  ;  made  In  England,  1070, 

10<1 ;  first  machines  for,  1072;  first  in  U.  8., 

1072 ;  machines  in  U.  8.,  1073-7. 
.Napier  Press,  71. 

N.\rrow-gauge  railroads  (article),  533. 
Narrow  gauge  roads  and  cars  (article],  626 ;    Mr 

Poor  does  not  name,  626 ;  extent  of  use,  626-7  ; 

details  of  oars,  627  ;   saving  in  exp<»nse,  6J7  , 

Kosecrans  on,   628;    first  in  New  England, 

1115 
Narrow  Textile  Fabrics  (article),  792. 
National  Banks.  1094,  1166. 
National  Button  Co  ,  1184 
National  Foundry  and  Pipe  Works,  1208-10  ;  hl» 

tory  of  the  firm,  1211. 
Navigatioa     See  Sliips,  Ship-building 

Kellson's  hot  blast,  352. 

Nevada  silver  yield,  1861-5, 1004. 

New  Almaden,  quicksilver,  764. 

Newbold,  C,  plow  of,  136. 

Newcomen.  Thomas,  512. 

New  England  Unen  Hose  Manuf.  Co.,  1158. 

New  England  Screw  Co.,  867. 

Newspapers  (article),  1214;    published  In  U.  8., 

I2:i2;  stereotyped,  179 
New  York,  bankiug  system,  1165;  losuranoe  d»> 

partment,  1156. 


Nhfpi»  lad  Duguom,  0T&. 


OgomUn  nil  tprlnn,  UB. 
Or>«oii,  JumlHr  In.  Sa ;  <tb(U,  SM. 

or,]10]  deUJIiof  Hrjy,lll. 


OraameiUlng,  cmloui  of,  921. 

Otl>,  Bnx.  k  Co,  bc^Uiu mMhlHTj,  1068, 

1148;  uauiubctoTT,  lUtll-3. 
OMnhol  wheel.,  160. 

PKketBl<io|ii,M.  100. 

pKkeU,  early,  In  Ohio,  100, 

rure,  Wm.  ll..  bingraptar  of,  1287. 

Pu«,  Wm.  II.  b  <)a  ,  wd  mod  tTPt,  1260; 

^nr  ftwUry,  12138 ;  lucUwa,  IXi. 
Paine,  T.,  BU 


thw  of.  49! ;  Duly  ol 

PilludiuJi,  oD  reniisr,  334 


P^er  fDnikalilng  gixKli  (uUclel,  1143. 
Pinvr  lljLDgluff^  (Lrtlrlfl),  401 ;  Ami  Id  Ch 
443  i  Aiiicrk:SDii»DiilKlun,4e2i  ml 


"Tr 


vrly  mode,  200-7;    hf  itau 
it,203|  liiU.tl.,3U;   In  Uu 


Piper  mnaey, ll<ia i    la  Fnaieuidn.8.,llGl; 

IrrnkmuihlP,  Ulid.      ,^ 
Fipin,  Itonii,  Oil. 
llptrui,  202. 
P.r*,  A.,  42^30. 
Viri<ihH>«l»l«>,80f. 
PlRdtt  CUDl.  OuTi. 
r>K>],  B.,  IMS. 
Pilrnon.  IVm.,  108K. 
r>%rie,  Rogor.  IK^ 


INDBZ. 


1801 


Prtndng,  printlnc  prcM  (article),  67;   lint  In 

U.  tf.,  oO :  in  colon,  68 :  pnuM,  68. 
Printing,  or  engraTings.  481. 
Printing  Ink  (artiele),  4S» ;  colond,  460. 
Priming  or  oU  ek>Ch,  tel^ 
Pritchard.  Thos.  F.,  674. 
Proof-nading,  66. 
Prospeetiog  tor  bUtot,  909, 1000. 
pTOtectioo,  876. 
Protection  (article  on  tariff)}  by  Ilonee  Chredej, 

868. 
Proviilence,  Jeivelry  trade,  488;   lerews  made, 

857-8. 
Publishing  bnsineM  in  U.  8.,  188 ;   bj  aubeerip- 

tlon,  191. 
Puddling,  inrented,  363. 
Pumpe,  fire  (article),  4%. 
Pumps,  ancient  Egypdui,  466;  oommon,  origin, 

466 ;  Ibrce,  467 ;  rotary,  467. 
Putnam,  i  ilas  S.,  horMe^ehoe  nail  machine,  888. 
Putnam,  8.  8.,  iketch  of,  298 ;  curtain  flztona, 

202. 
Putnam,  8.  8.  k  Co.,  296. 

Quarries  (artiele\  1289. 

Quarts  nuning  fnr  gold,  756. 

Queen's  Hare,  881. 

QnicksilTer  (article),  761. 

QuUl  and  metallic  pens  (article),  466. 

Quill  pons,  hovr  made,  466. 

Qnlnby,  M.  T.  fc  Co.,  jewelry  hooae,  440. 

Bakes,  garden,  lawn,  and  hay,  697. 

Bailmad  can  (article),  618 ;  number  on  single 
roads,  619;  American  style,  620;  proeess  of 
niAking,  621 ;  cost  of  styles  of,  6& ;  trades 
employed  on,  026 ;  narrow  gauge,  626-7. 

Railroads  (article),  1020;  growth  of,  1021 ;  intro- 
duction into  U.  8.,  1022 ;  South  Carolina  R.  R. 
flnt  in  U.  8.,  1028 ;  in  Europe  and  U.  B.,  1026 ; 
Belgian  STStcm,  10i26 :  flues  and  ftvights.  pro- 
fits by  lowering,  1087-6 ;  Kngllsh  mtem,  1028  ; 
pank,  1080 ;  is  bankrupt,  1030 ;  U.  8.  system, 
lOaO ;  competition  and  combination  in,  lu82 ; 
ecmsolldatlon  and  monopoly ,  1084 :  land  gmnts 
ibr,  1001 :  financiering  of,  1089-41 ;  watering 
■tock,  1089-41 ;  Ihtun  of,  1041 ;  eost  of  run- 
ning, 1042. 

BailTMds,  narrow  gangs,  688 ;  and  the  pnblio, 
718-19,  in  England.  Belgium,  eto^  719:  in 
U.  0.,  710;  nte  of  incrsase  in  U.S.,  686; 
nnllDnn  gauge  of,  <i29. 

Baleigh,  W.,  840. 

Ranges  and  atoTss  (article),  443. 

Raspii,  what,  447 ;  descriptions  of,  448. 

Raj  k  Taylor,  paper  collar  manuihetory,  1146 ; 
1118 ;  inventions  and  iiatents,  1147. 

Ready  made  clothing,  688. 

Raapen  and  mowen  (article],  888. 

Reaper,  in  Pliny,  884 :  A.  Young  proposes,  885 ; 
W.  mtt  invents,  886 ;  Eariy  Eni^  patents, 
f8S;  American,  886-8;  recent  luTenUons, 
189;  one  and  two  wheels,  340;  numl>eror 
patentSd844 ;  number  of  made,  847 ;  oapAtal,  847. 

Reaimrar%  poreelain,  898. 

Read  k  Bowen  Punch ,  1370. 

Reed  Instruments,  irX 

Reares,  eonnterfslta  Collina  Co.  mark,  146. 

RagaUa,  trsde  in,  801 

R«Daalt,609. 

RcMTJiu.  M^  1187 

Rennet,  962-8. 

Reslna,900. 

Rerolven,  Ponhand  k  Wadsworth*s,  666-9. 

Rice  beer,  899. 

Rfeharda,  a.  k  C^ewd  making,  047. 


Rickman,  Tnark,  1263. 

KiJley  k  Co.'s  conftM-tionery  (article),  247. 

KiHe,  Allen,  breech  heading,  669. 

RiTer  driring  (lumber),  822. 

KiTerside  Works,  Seekonk,  1111-13. 

Uobben  of  expreewii,  716. 

Robert,  L.,  paper  machine  of,  204. 

Roberts,  mule  of,  909. 

Rockets,  044. 

Rodman  gun,  606. 

Rofcen,  Wm.  D  ,  notice  of,  905-10. 

Rugen,  Wm.  D.  &  Co.,  carriage-builden,  806; 

no**  cheap  work,'*  811. 
Rolled  fheet  bress  (article),  1046. 
Rolling  machinery  (article),  956. 
Rolling  and  slitting  mills,  first,  1047. 
lUnnans,  printineby, 67-o. 
Kome,  fires  in,  wS. 
Ropes.     See  Cordage  (article^,  286. 
Rosecmns,  Gen  ,  on  narrow  Kauge,  628. 
Rosin,  97S ;  fires  on  beds  of,  982;  for  gas,  787. 
Rotary  pump!*,4^:  of  Faies,Jonks  k  Sons,  468. 
Roughing  rolls.  958  9. 
Roxbury,  watcn  factory  at,  78. 

Rules  (article\  739 ;   extent  of  manuflu;tnn  In 

U.  S  ,  740 ;    Stephens  k   Co.'s  works,  740 ; 

making,  741 ;    Stt* phenx  patent  combination, 

743 ;  Stephens  caliper,  744. 
Rumfbrd  Cbemkml  (Vorks,  1106-11;   eaUbUsb- 

ment  of,  lli)7. 
Runiford,  Count,  443,  609,  709. 
Rumford  medals,  615. 
Rumsey,  J.,  invention  of  boat,  80;    steamboat 

of,  90. 
Rupert,  Prinee,  488. 

Russell  Hanuf.  Co.,  381 ;  BtjlM  of  goods,  886 ; 

works,  237. 
Russia,  bells  in,  410-11. 


Sable,  fhr,  040. 

Safee  and  safety  locks  (articled.  1007. 

Safes,  eerly  (strong  boxes),  lr)09-10 j  fire-proof, 
flrat,  lUlO ;  of  lUai  Saft  and  Loek  Clo.,  1013-10. 

St.  Lonb,  fiir  trade,  683. 

St.  Paul,  fur  traJe,  619. 

Salmon ,  scarcity  of,  1 199. 

Salmon  s  platform  scmles,  494. 

Salmon's  reaper,  386. 

Salt,  manulhctura  (article),  148:  depoilta  of, 
148-9. 

Sandals,  wearing  of,  1351. 

8andarach,987. 

Sanfbrd,  E.  S..  715. 

SapoUo,  C82 ;  II.  W.  Beecher  recommends,  688. 

Sargent  C^ud  Clothing  Co.,  (V49. 

Saigent,  J.  D.,  and  card  making,  048 

Sarery,  Thomas,  611. 

Savings  banks,  postal,  1119-20. 

Sawdust,  ft>r  peeking  ke,  157 ;  imitation  earr- 
ings, 216. 

Saw-mills,  85 ;  fint,  8^ ;  mobs  against,  808 ; 
steam  In,  870 ;  for  luml>er,  823. 

Saws  (article),  803;  Dinston's  patent  gullet- 
toothed  circular,  366 ;  old  mode  of  using,  867 ; 
how  made,  871. 

Scale  In  boilcn,  85. 

Scales  (arUcle),  493 ;  history,  498-4 ;  platform, 
4*J4 ;  importance.  495. 

Pchermerhom,  J.  W.  &  Co.,  228. 

Schiller,  poem  of  The  Qlove,  668. 

Schoeffer,  P.,69. 

Schools,  apparatus,  etc.  (article),  217 ;  old  utd 
modem,  219. 

School-books,  number  and  coat,  818. 

School  fiimitun,  226. 


WalcFbury  bnK. 
H-Mt,  Jama.  &li 
ll'MU.  Hr.,liiT« 
WaTlDs.     »/  i. 

Wrbalct,  Duh' 
V*dn(nd.Jc 

Wetdlni  «»l'  Inii!  SG^. 
WellH,  iBiHiui,  ud  wood  Ijp., 
VrW',  {itiUxa  «ul  Sophia,  boi 

Wellsl  H«il7,  ind  cipna,  71 
VcM,  rulr  nCaiinboiuii  In.  96. 
WntRn  Union  Trlrgnph  Co., 

Wat'i  ;  -  -■— ' 

W»t,J 


Jowthnn  B  J»l> 
man,  Jimci,  !08. 
C,  ciHupoidtKia  of, 


694-6 ;  CWlfomli  u 
grioiUog.  vi 


tThrrli,  inliquJl/  (^  808; 
Whipple,  C.  867. 

Whu-i./.  aa. 

White  LbuI  Mid  paint,  firtlcle),  1»9." 

Whila  Lead.  111911108  0^493;  ulalUnUd,49ll. 


WllliunKn,  Peregrin* 


Flodoa  glua  la  Engliod 
niK.gOI:  quaUIJofpu] 
G03. 
rin,utt4alt/or,419i 


Bxedrr,  Adunnn  &  Co  ,  21 


.Hd,,b«Y>Sm.ii:ita,  cT^iTT:  ""■ 

■"'ted  n.d  ""wt"  ""^"^  (•Mini*), IITS. 


il,  S-hMtUn.SSl. 
1.  AUVed,  IITO. 
i>,  lUrton  U.,  IITI 
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